TECHNICAL MANUAL 
TAPE READER/PERFORATOR SYSTEM 
MODELS: RAB612XBB | 


RAF612XBB 


‘| Peripheral | 
[Products | 


Ex-Cell-O Corporation. 


TECHNICAL MANUAL 
TAPE READER/PERFORATOR SYSTEM 


MODELS: RAB612XBB_ 
RAF612XBB 


IMPORTANT INFORMATION 


Changes to the equipment which are made between manual 
printings are listed in an addendum at the rear of the manual. 
As a convenience, a list of change pages is given as the last 
page in the manual. It is recommended that each of these 
pages be marked "Refer to Addendum" so that these changes 
con be identified. 


EX-CELL-O CORPORATION 
1733 Alton St. © P.O. Box C-19533 © Irvine, CA 92713 


112670-094A 


Copyright 1979 by REMEX, A Unit of Ex-Cell-O 
Corporation. Printed in the United States of America. 
All rights reserved. This book or parts thereof may not 


be reproduced in any form without permission of the 
publishers. 


WARRANTY 


The following section is part of the Standard Terms and Conditions and covers only the 
Warranty. The reader should refer to the complete Standard Terms and Conditions for 
the entire sales agreement. 


The Seller warrants to the original Buyer only, that the Product, except as to software 
and firmware, is free from defects in workmanship ond material under normal use and 
service. The Seller's obligation under this warranty shall be limited to furnishing a 
replacement for, or at the Seller's option repairing cny Preduct or any part or parts 
thereof, which provedefective within 90 days* from the date of shipment by the Seller, 
sap such Product or such part or parts cre returned to the Seller transportation 
prepaid. 


The Seller worrants, for a period of thirty (80) days from the date cf shipment by the 
Seller to the original Buyer only, that the software and firmware Preducts are free from 
defects in workmanship and material, Seller's obligation under this warranty shall be 
limited to correcting ony of said defects or replacing the software or firmware. Said 
warranty shall be void and of no effect whatsoever in the event that changes or addi- 
tions have been made to the software or firmwere (or in the event that the software or 
firmware product has been adapted by the Buyer) to serve a function not within the 
system specifications of the Seller. : 


Allreplacement Products or parts thereof fumished under this werranty will be invoiced 
in the usual manner and adjustments will be made after the Product or part thereof 
claimed to be defective has been returned to, and inspected at, the Seller's plant. 
Replacements shall be furnished under this worranty F.O.B. Buyer's plant, and the 
Seller shall not be responsible for installation costs. (For all international transac- 
tions, replacement shall be furnished F.O.B. Port of Entry and Buyer is responsible for 
all customs and brokerage fees.) The Buyer shall be liable for all freight inspection 
end handling costs if such Product or such part or parts do not prove to be defective. 
In no event will any claim for labor in removing or replacinga defective Product or 
part for incidental or consequential damages be allowed. No warranty is made as to 
any Product or part which has not been installed, operated, or maintained in accord= 
ance with Seller's instructions or the instructions contained in its operations or main- 
tenance manuals, when furnished by the Seller, or which has been subject to misuse, 
abuse, accident, or alteration or to improper or negligent use, maintenance, storage, 
transportation or handling. 


This warranty is in lieu of all other warranties st anaee or implied, including ony 
warranty of merchantability or fitness for a particular purpose, and the Seller neither 
assumes, nor authorizes any person or firm to assume for it, any other or further obliga- 
tion or liability in connection with the sales, installation or use of any product. 


UNDER NO CIRCUMSTANCES SHALL SELLER OR ANY AFFILIATE OF SELLER HAVE 
ANY LIABILITY WHATSOEVER FOR LOSS OF USE OR FOR ANY INDIRECT, INCI- 
DENTAL OR CONSEQUENTIAL DAMAGES. 


*All paper tape products are covered under this werranty for a period of one year, 
excepting punch mechanisms, lamps and fuses which are warranted for a period of 70 
days. Flexible disk drives are warranted for a period of 180 days. 


FOR YOUR SAFETY 


Before undertaking any maintenance procedure, whether it be a specific trouble- 


shooting or maintenance procedure described herein or an exploratory procedure 


aimed at determining whether there has been a malfunction, read the applicable 


WARNING & 


and 


section of this manual and note carefully the 
CAUTION § contained therein. 


The equipment described in this manual contains voltages hazardous to human life 


and safety and may contain mechanical components capable of inflicting personal 
injury. The cautionary and warning notes are included in this manual to alert oper- 
ator and maintenance personnel to the electrical and mechanical hazards and thus 


prevent personal injury and damage to equipment. 
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SECTION | 
GENERAL DESCRIPTION 


1.1 EQUIPMENT DESCRIPTION 


This manual has been prepared to assist the user in operating, installing and maintaining 

the following REMEX reader/perforators: RAB612X (Figure 1-1), and RAF612X (Figure 1-3). 
All units punch tape at 120 cheracters/setond and read tape at up to 300 characters/second. 
A complete description of the model number is given in Section 1.6 and the specifications 
are listed in Table 1-2. Material covered in this manual is applicable to all models except 
as specifically noted. The operation and maintenance of the punch mechanism itself is 
described in a separate manual, 


Incorporating its highly successful tape punch, Model RPM612X, these reader/perforator 
combinations provide a selection for most applications where punched tape is used. Tape 

is supplied from a standard 1000 foot roll (RAB612X) or a box of 1000 feet of fanfolded tape 
(RAF612X) mounted on a deck assembly above the chassis and threaded through the perfora-. 
tor. Punching is controlled by means of input signals which are processed and used to oper- 
ate the punch at speeds up to 120 characters/second. The roll type punched tape is fed 
through an opening in the front panel where it is available for customer take-up. Fan- 
folded tape, after it is punched, is folded into a bin on the front panel. 


The function of the reader is to convert the information stored in the form of punched holes 
into electronic signals. A plug-in circuit board provides the logic control for tape move- 
ment in either direction from external signals or the front panel switches. The outputs from 
the card control a step motor which drives the tape via a sprocket wheel. Data outputs 

are generated from the readhead which contains the photocells. As tape passes over the 
photocells, changes in light intensity are sensed by the photocells, amplified, and brought! 
out to an external connector. Operation of the reader is independent of the punch so that 
they can both be operated at the same time if required. 


Several options are available as listed in Table 1-2 including 6 or 8 track punch mechanism 
and selectable AC power input. 


1.2 EQUIPMENT SUPPLIED 


Various items have been included with the tape reader/perforator system for spare parts, 
installation, and maintenance. These items are listed in Table 1-1, 
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Figure I-1, 


REMEX Punched Tape Reader/Perforator System, Model RAB612XBB Series, 
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Figure 1-2 has been deleted. 
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Figure 1-3. REMEX Punched Tape Reader/Perforator System, Model RAF6125BB. 


Table 1-1. Equipment Supplied 


REMEX 
ltem Part No. RAB RAF 
Brush, Right Angle 716003-104 ] 1 
Brush 7 16003-101 ] ] 
Connector, P1, Cannon DB=-25P 706500-231 ] 1 
Cover, Connector (P1, P2) 706540-144 2 2 
Fuse, 4A, Slow Blow, F101 7057 10-128 I 1 
(100,115 or 127 VAC Operation Only) 
Fuse, 2A, Slow Blow, F101 705710-139 l ] 
(220 to 240 VAC Operation Only) 
Fuse, 2A Perforator Driver Card, F1-F9 705725-110 3 3 
Fuse, 1/4A, Fl, Power Supply Card 705725 -102 ] ] 
Fuse, 4A, F2, Power Supply Card 705725 -112 ] ] 
Instruction Drawing, Perforator Greasing 112210 ] 1 
Manual 112670-094 l 1 
Screw Lock Assembly, Set of 2 (P1) 706540-124 2 2 
Tape, Roll 715200-002 I - 
Tube, Grease, | oz 716004-207 1 ] 
Tape, Fanfold 715200-001 - I 
Connector, P2, Cannon DB-25S 7065 10-211 ] ] 
Washer, #10 lock 713541-306 ~ 4 
Screw, 10-32 x 3/4 709931-812 - 4 
Striker Plate Assembly, Left 109925-001 1 l 
Striker Plate Assembly, Right 109925-002 1 ] 
Syringe, 30 cc | 716056-108 I ] 


1.3 EQUIPMENT WARRANTY 


A statement covering the warranty of this equipment is given on page iii (second page 
in book). lt should be read and understood. All preventive maintenance procedures 

must be performed as outlined in Section 5.2 during the warranty period in order that 

the warranty remain in effect. Any questions arising concerning the warranty should 

be directed to the REMEX Service Department. 


1.4 MAINTENANCE EQUIPMENT REQUIRED BUT NOT SUPPLIED 


The maintenance procedures in Section 5 require equipment that is not supplied. This 
equipment is listed in Table 5-1. 


1.5 SPECIFICATIONS 


Listed in Table 1-2 are the characteristics and specifications of the REMEX tape reader/ 
perforator combinations. Also see Section 1.6 for complete model number description and 
Figure 1-6 which indicates how the options are incorporated into the model structure. An 
X in a particular digit designator denotes any of the combinations given in Figure 1-6 

(for that designator) can be used. Model designations using X's are frequently used 
throughout the manual, especially the parts list. Refer to Table 3-1 for signal descriptions. 
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Table 1-2. Specifications for the Perforator/Reader Combinations. 


| Choracteristes 


Tape Material 


and Dimensions 


Perforates standard 6 track typesetter 
(except RPF) or 8 track unoiled (pre- 
ferred) or oiled paper tapes as well 
as most Mylar-paper-Mylar and 
Mylar-foil-Mylar laminate tapes 
with a thickness between 0.0026 
and 0.0043 inch. 


Reads tape of any material 

with thickness between 0.0026" 
and 0.0043" whose transmissi- 
vity does not exceed 57% 
(oiled buff paper tape). Tape 
must be prepared to ANSI 
X3.18 or ECMA 10 standards 
for base material and perfora- 
tions. Reads I", 8-channel 
tapes. There is a 6 track type- 
setter option available 


Tape Form I 200 foot roll (2 inch core) Loop, Strip, or Fanfolded 
(RAB) or fanfolded (RAF). (RAF only). 
Tape Direction Bidirectional with backspacing Bidirectional (left-to-right 
_limited to 10 rows (1" max.) or right-to-left) 


Speed Up to 120 characters per second Asynchronously, up to 300 char- 
asynchronously. acters per second. Greater than 
300 characters/sec. in contin- 
vous mode. 
| Timing Timing Diagram shown in Timing Diagram shown in Figure 
Figure 3-1. 3-2. 
Life Minimum punch life expectancy is 8.4 | Reader lamp has been derated 
Expectancies x 107 characters when used with oiled | approximately 10% to provide 


or unoiled paper tape. Models using a life expectancy in excess 


carbide punchblock exhibit a punch | of 13,000 hours. 
life approximately 3 times greater. 


Operational Tape Feed/Delete: Under Asynchronous Operation: Reader 
Modes control of front panel switch drives tape at up to 300 char- 
unit will feed tape forward acters/sec. min., with pulse 
at approximately 120 cps while drive signal. See Section 


punching sprocket holes only in 
FEED or all holes in DELETE. 


Asynchronous Forward: Tape Continuous Mode Operation: 
moves forward one row and is Reader drives tape at greater 
punched at a rate up to 120 than 300 cps with.continuous 
cps. See Section 3.3.3. drive signal. See Section 3.4.3. 


Asynchronous Reverse: Tape 
moves in reverse direction with- 


out punching data or sprocket 
holes. See Section 3.3.4. 
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Table 1-2. Specifications for the Perforator/Reader Combinations. 


Input-Output See Table 3-1, Interface See Table 3-1, Interface 
Control Signals Signal Descriptions Signal Descriptions 


The following specifications apply to the entire reader/perforator systems. 


Input Power 100, 115, or 127VAC + 10%, 47 to 64 Hz, single phase, 3.2 amps 
ave; 220 or 240 VAC, + 10% 47 to 64 Hz, single phase, 1.7 amps 
ave. 


Environmental Temperature: Operating 15°C to 55°C (free air). 


Humidity: Operating: 10% to 90% relative humidity 
without condensation. 


Non Operating: All conditions without condensa- 
tion of either water or frost. 


| Dimensions See Installation Drawing, Figures 1-3 and 1-4, 
RAF 612X: 47.5 lbs. RAB6 12X: 46.5 Ibs. 


Options 1. +5V Active (Mode 5) logic on Punch Command and Punch 
(Coded as part Data input lines. OV Active (Mode 6) logic selected by 
of model number grounding J1-14. 

or as option. 


See Table 1-3). +5V Active (Mode 5) logic on Punch Ready and Tape Handling 


Error output lines. OV Active (Mode 6) logic selected by 
grounding J1I-15. 


Tape Handling Error being true will not inhibit Punch Ready 
Output or Punch Command input. 


100, 115, 127, 220 or 240 VAC, 47-64 Hz power input 


(customer wirable). 


OV Active (Mode 6) logic on Reader Output. +5V Active 
(Mode 5) logic selected by grounding J2-10. 


Accessories The following chassis slide assembly is available. 


112397-001: Two 22-inch long x 3/8" wide slides with 14" 
travel, mounting brackets and hardware. 


REMEX Paper Tape, 1000 ft. roll, Part Number 715200-002, 
REMEX Paper Tape, 1000 ft. fanfold, Part Number 715200-001. 
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Figure 1-4, Installation Drawing, Model RAB612X, 
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1.6 MODEL NUMBER DESIGNATION 


The REMEX model designation is used to code the basic functions, options, and 
configurations of a particular product line. Figure 1-6 illustrates the model structure 
for the 612X series and indicates the various options. An X in a particular digit desig 
nator (as used in many parts of this manual, especially the parts list) denotes any of the 
combinations given in Figure 1-6 can be used. 


Nonstandard (special) units use the last three numbers of the model number to denote a 
special unit. The difference between any special unit and the standard unit is described 
in an addendum at the end of the manual. Units with 000 and 901 and higher are stan- 
dards and are covered in this manual without addendums. 


Standard options not shown in Figure 1-6 are used in the 901 and higher numbers (standard 
units only) and are listed on the serial tag below the model number in the form of a series 
of three digit numbers depending upon the number of options used. For example, a unit 
with 902 in the last three digits of the model number would list two three digit numbers. 
Generally, this list consists of special customer requirements that do not affect the opera- 
tion of the unit and includes such things as special paint, no logo, mill edge panel, etc. 
Table 1-3 lists those option numbers which are applicable to all units. 


Always consult the serial number tag for proper voltage and frequency to be used and for 
aodel identification. Failure to do so could result in damage to the unit. The serial tag 
is located on one of the rear surface. In all correspondence, always refer to the complete 
mode! number including the mode, the last three numbers, and the unit's serial number. 
Refer to the CAUTION in Section 2.4, 


1.7 PHYSICAL DESCRIPTION 


The REMEX tape reader/perforator combinations are mounted on a 10-inch panel with a 
height of 10 1/2 inches. Detailed dimensions are shown in Figure 1-4 and 1-5. The 
electronic chassis and supply deck is mounted at the rear of the unit and contains the 
circuit cards, The front panel contains the tape reading and transport mechanism and 
fanfold tanks (RAF models) which extend 2.48 inches out from the front panel. Chassis 
slides are also provided to give easy access to the supply deck and punch mechanism. 


1.8 TAPE CHANNEL NUMBERING 


REMEX tape reader/perforator combinations are available to punch tape of the . 
configurations shown in Figure 1-7, The type of tape guide used in any given unit is 
coded in the seventh digit as part of the model Sanbe See Figure 1-6. Note that 
regardless of the width of the tape or the number of tracks, the numbering of the track 
holes is always the same. Also see Section 1.9. 


1.9 TAPE PREPARATION SPECIFICATIONS 
OT he a ieee ede DE ee BS ae ee ce ie HE Se NS eee ew el nh ths Ace ee ake Nee ak el Cia esl. 
pUpe specinicanions Us given il rigure im/, are DUsea On me AMericar rionai vranaaras 


IN 
Institute Standard X3.18-1974 (ANSI; formerly United States of America Standards Insti- 
tute). A tape gauge is available from REMEX (part number 110597) so that longitudinal 
and perpendicular transverse spacings can be checked. To use the gauge, place the feed 
hole of one end of a 5-inch span in the arc until one of the cross hairs is centered in the 
feed hole. Read the measurement adjacent to that cross hair (plus tolerances to the right 
and minus tolerances to the left). A second 5-inch gauge is printed at the bottom to check 
longitudinal and perpendicular transverse center line spacing. 
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LL-L 


BASIC 
MODEL 
(see Remarks) 


PUNCHING | MECH~ [ Reader 
MODEL SPEED Bl Output 
SERIES | 12 IN/SEC Mode(c) 


RE 


REMARKS 


Perforator/Reader with 
roll supply spooling and 
rewinder. 


Perforator/Reader with 
fanfold supply and take- 
up tray. 


8 Track Steel Block 5 = TTL Levels, 5V Active U= aw ae 127, 220 or 240 VAC, 
7-63 Hz. 


Unit comes wired for 


1 = i 
2 = 8 Track Carbide Block 6 = TTL Levels, OV Active 115 VAC, easy wire change for 
other voltages. 
3 = 6 Track Steel Block with 
advanced feed hole = 
Tape Handling Error Inhibits 
4 = 6 Track Carbide Block with (e) Punch Ready Signal 
advanced feed hole 
Tape Handling Error Does Not | (e) 
Inhibit Punch Ready Signal 


(a) Letter changes with each model change, Current letter is B. 


NOTES: 


{b) Unit is supplied with perforator mode 5 for input and output. 
Mode 6 is selected by grounding J1-14 for input and J1-15 
for output. 

(c) Unit supplied with Reader mode 6 for output. Mode 5 output 
is selected by grounding J2-10. 


(d) These digits are assigned by REMEX. If the unit is standard, 
these are 000. 9XX is used to-describe the total number 
(XX) of additional standard options. All other numbers are 
specials. 


(e) Does not apply to RAF612X units. 


Figure 1-6. REMEX Model Number Code 


{ 
. REMEX TRACK ee 87654S321 ; 


8 CHANNEL NUMBERING 


REMEX TRACK NUMBERING 


6 CHANNEL NUMBERING 
(TELETYPESETTER) 


MMC 37! 


In all configurations: 


a = 0.100 + 0.002 

b in any span of five inches is +0.025 

e = 0.100 + .003 

Data hole diameter is 0.072 + 0.001/-0.002 
Sprocket hole diameter is 0.046 + 0.002/-0.001 


NOTE: The 6 channel teletypesetter has the sprocket hole center line 
advanced by 0.013 inch with respect to the data track center line. 


Figure 1-7. Tape Channel Numbering and Dimensions, Perforator and Reader. 
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Table 1-3, RAX612XBB Options. 


Option Mode! 

Number Description _ Affected Description of C hange 
| oot | Desk Top Enclosure added, grey RABGIOXBE Add 112] 79-006 enclosure assy . 
i Desk Top Enclosure added, grey | RAF612XBB | Add 112175-006 enclosure assy . 


ae Top Enclosure added, black a Add 112175-005 enclosure assy. 


| 004 | Desk Top Enclosure added, black } RAF6I2XBB | Add 112175-005 enclosure assy, 


Tape Guide, 8=track and b-track All Models Change 112411-001 to 112411- 
fypesetter 
Tape Guide, 8-track, 6/7 track | Al! Models Change 112411-001 to 112411- 
(0.875 wide) 003 
007 | 


Tape Guide, 8=track and 5- All Models | Change 112411-001 to 112411- 


track (two tracks between feed- 004 


hole and panel 


008 Tape Gude: Strack and 5= All Medels | Change 112411-001 to 112411- 
track (three tracks between feed- 005 
hole and pane}) 


Tape Guide, 8-track and 6- All Models | Change 112411-001 to 112411- 
frack (6=track reversed) 
RAF612XBB Change 110427-001 to 110427- 
ae Duplicator Option RAF612XBB ans Duplicator Option 113765- 


he Duplicator Option RAB612X BB Ad Duplicator Option 113766- 


CSA Certification RAF612XBB Add 113290-001 decal 
CSA Certification _ RAB612XBB | Add 113290-001 decal 
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SECTION II 


INSTALLATION 


2.1 UNPACKING 


Specially designed, reinforced packing cartons have been used in the shipment of the 
tape reader/perforator systems to provide the best possible protection during transit. 

Also packed with the unit in separate plastic bags and packages is the kit of parts listed 
in Table 1-1. A careful visual inspection of the unit should be made as soon as it is 
removed from the carton for any apparent damage incurred during shipping. In the event 
the unit has been damaged as a result of shipping, the carrier and REMEX should be 
notified as soon as possible. When carrying or removing the unit from the carton, it is 
important that it be lifted by the handles, front panel, or chassis. Never attempt te 

lift it by the covers, tape tanks, chassis slides or other parts which may not support the 
weight of the unit. 


2.2 SYSTEM MOUNTING 


The unit contains chassis slides which mount to the cabinet wall. See Figure 1-4 or 1-5. 
Figure 2=3 illustrates the installation of the slides, The mounting dimensions of all slide 
options are the same. RAB units are secured to the cabinet by the front panel handles 
which are spring loaded. To release the unit, push the handles inward. RAF units use 
two mounting studs which snap into sockets of two release push buttons. The studs are 
part of two striker plates which are mounted on each side of the rack by two screws each. 
To release the sockets from the studs, depress the buttons. Figure 1-5 illustrates the 
mounting of the striker plates and chassis slide mounting hole pattern. Mounting should 
be in such a manner that adequate cooling is provided. The ambient temperature should 
not exceed the value listed in Table 1-2. It is recommended that two people be used 
when installing or removing the unit from the chassis slides. 


When operating the unit, make sure it is elevated sufficiently 
such that the intake air flow through the fan at the bottom of 
the unit is not restricted. Damage to the punch will result if 
sufficient cooling by the fan is impeded. 


2.3 INITIAL ADJUSTMENTS 


Each unit has been accurately adjusted and aligned before leaving the factory. No 
adjustments or calibrations are required prior to installation or use. 
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Data Track | Input. 
Data Track 2 Input. 
Data Track 3 Input. 
Data Track 4 Input. 
Data Track 5 Input. 
Data Track 6 Input. 
Data Track 7 Input. 
Data Track 8 Input. 


10 Direction Input. 

1] Punch Command Input. 

12 Punch Ready Output Perforator 
peration- 

13 Punch System Ready (PS YSRDY*) To External 

14 ———————. Input Mode Select Equipment 


15 —————_———— Output Mode Select 
16, 17 ——-20AWG —— Chassis Ground 


18, 23, 25 Se Poach Logic (Signal Ground) Return- = 


tie points for selecting Mode 6. 
20 ———————. Tape Error Output 
21 ———_———_———. Tape Low Output 


J2 
I Data Track 1 Output 
2 Data Track 2 Output 
3 Data Track 3 Output 
4 Data Track 4 Output 
5 Data Track 5 Output 
) Data Track 6 Output Reader 
7 Data Track 7 Output lp aia 
8 Data Track 8 Output Equipment 
9 Data Ready Output 
10 Cutput Mode Select 


11,12, 13,24 ——-20AWG——— Reader Logie (Signal Ground) Return 
tie point for selecting output Mode 5. 


14 Reader System Ready (RSYSRDY*) Output. 
15. Extemai inhibit (EXTINH*) input 

16 a ————————— Drive Right (DR*) Input 

17 Drive Left (DL*) Input 

25 —20AWG Chassis Ground 


Figure 2-1. Reader/Perforator System Connections to External 
Equipment. See Table 3-1 for signal descriptions. 
112670-094A 


2.4 POWER AND SYSTEM CONNECTIONS 


A. C. power is applied to the unit through a standard three-wire cord applied to FL101 


located at the rear of the unit. [caution | 


All units come wired for 115 VAC, 47-64 Hz operation. If another 
voltage is to be used, a wire change on the transformer must be 
made as described in Section 2.4.1. In addition, before operating 
the system, the proper fuse value (as indicated in Table 1-1) must 
be inserted from the kit of parts. Discard the other fuse (unless, 

of course, a different voltage operation is anticipated) . 


Refer to the serial tag for proper operating modes of the unit. See Section 1-6 and 
Figure 1-6 for an explanation of the model number and operating modes. 


All control signals and output signals are routed through J1 for the perforator and J2 for 
the reader which are also located at the rear of the unit. Figure 2-1 lists the signals 
associated with each pin and their description is given in Table 3-1. All wire sizes 
are 22 AWG unless noted in Figure 2-1. The proper mating connectors for J] and J2 
have been supplied with the unit. The location of J1, J2, the AC connector FL101 and © 
the fuse F101 are shown in Figure 2-4. 
NOTE: It is recommended that the Punch Command Input line (J1-11) and 
Punch Logic Return (Signal Ground) line (J1-25) be a twisted pair 
to eliminate interference in high-noise environments. 


2.4.1 TRANSFORMER WIRE CHANGES FOR DIFFERENT AC SUPPLY VOLTAGES 


Units are supplied with a transformer which allows any of five input voltages to be used: 
100,115, 127, 220 or 240 VAC, 47-64 Hz. Unless otherwise directed by the customer, 
all units are wired for 115 VAC. 


WARNING 


Disconnect the power plug before changing the 
transformer wire. 


If it becomes necessary to use one of the other four voltages, a simple wire change is 
required, See schematic for power supply, Figure 8-8, To make this change it is 
necessary to separate the power supply assembly from the chassis. See Section 6.4, 
Power from the AC plug (hi-line) is routed through FL101, to TBIOI-IE, to P15/J15-2 

$1 to P15/J15=1 and back to TB101=2B, Change the wire (white/red) coming from J15, 
pin 1 at TB101-2B (115 VAC) to TB101-2C for 100 VAC, to TB101-4C for 127 VAC, to 
TB101=2D for 220 VAC or to TB101-4D for 240 VAC. The white/red wire is the only one 
that requires changing. The white/red wire from fan M1 must remain tied to TB101-3B, 
See Figure 7-7 for TB101 location. 
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2.0 INTERFACE CIRCUITRY 


Figure 2-2 illustrates suggested drive and output circuitry with which to interface with 
the REMEX circuitry as referenced in Table 3-1. Note the termination network for the 
output signals. This should be incorporated in the external equipment for maximum noise 
immunity. See Figures 3-4 and 3-5 for proper timing. 


NOTES: All input and output logic signals are defined for positive 
logic (mode 5) i.e., inactive =OV and active =+5V. 
Therefore, signals that are OV active (mode 6) are 


written with a asterisk next to the designation, e.g., 
Punch System Ready (PSYSRDY*). 


2.6 RAX6120 ADAPTER CABLE 


Adapter cable 110364-1 is used when a RAX6120 has replaced a RDF/RDB/RAF/RAB 3075 
a RAX6120, or is used with equipment designed for these models. By typing pin 10 to 
pin 11 on P2 (25 pin connector) the track outputs and the Reader Ready Output will be 
mode 5. Allowing pin 10 to float puts these outputs in mode 6. 


RECOMMENDED CUSTOMER REMEX 
ORIVE CIRCUITRY INPUT CIRCUITRY 


SN7400N or INPUT TYPICAL 
EQUIVALENT of SN7486N, 
SN74C0N or SN7408N 


% JOft. max. One gate load recommended 
MMC 304A 


CIRCUITA 


0.001 


OUTPUT TYPICAL BF ss SNT7400N or 
ot SN7486N, SN7404N | EQUIVALENT 
SN7400N or SN7432N : = 


% 1Oft. mox. One gate load recommended 
MMC 305A 


CIRCUIT B 


Figure 2-2. Recommended Interface Circuitry 
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Figure 2-4, Location of J1, J2, FL101, and F101 on the RAF612X. 
The location of these items is identical for the RAB612X. 


SECTION III 


OPERATION 


3.1 INPUT-OUTPUT SIGNALS 


Table 3-1 lists the input and output signals which are routed through J] and J2. The de- 
finition and/or usage of these signals are also included in the table. Figure 3-4 shows 
the timing diagram for the perforator and Figure 3-5 shows the reader timing. Also see 
Note, Section 2.5. 


3.2 CONTROL FUNCTIONS 


Table 3-2 lists the operating controls located on the front panel along with their des- 
criptions and functions. 


3.3 OPERATING INSTRUCTIONS, PERFORATOR 

The following procedures should be used when operating the perforator portion of the 
system. Refer to Figures 1-1] through 1-3 for location of switches. The reader and per- 
forator portions operate independently, so either the reader or the perforator can be 
operated or both can be operated at the same time. 


When operating the unit, make sure if is elevated sufficiently 
such that the intake air flow through the fan at the bottom of 
the unit is not restricted. Damage to the unit will result if suf- 
ficient cooling by the fan is impeded. 


3.3.1 TAPE LOADING AND THREADING, PERFORATOR 


Tape is supplied from the tape deck located at the top of the unit and above the chassis 
and is threaded through the punch mechanism. The following procedure is recommended 
when loading tape: 


a. Place the POWER switch SI in its ON position. Power is on 
when the POWER switch is lit. 


b. RAB Units: Place a spool of tape on the supply reel and thread it 
Through the punch and out the opening in the front panel, Thread 
the tape so that the supply arm is in the approximate center of its 
travel, On some units the actuation of either the tape supply 
switch, S6, or the tape supply error switch, S7 will inhibit tape 
punching. The threading path is shown in Figure 3=1 and on a 
decal mounted adjacent to the punch. 


RAF Units: Place a box of fanfolded tape on the supply deck 


and thread it through the punch and out the opening in the 
front panel. See Figure 3-2. 
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3-2 


The threading of the tape through the punch is shown in Figure 3-3. 
To thread the punch, depress the punch LOAD button. This will 
rotate the pivot tape guide allowing access to the sprocket. Thread 
tape under the edge guide assembly through the punch block, over 
the sprocket and out through the opening in the panel. Close the 


pivot tape guide. 
CAUTION 


When operating the unit, make sure it is elevated sufficiently 
such that the intake air flow through the fan at the bottom of 
the unit is not restricted. Damage to the unit will result if 
sufficient cooling by the fan is impeded. 


Place the FEED/DELETE switch in to the FEED position and verify that 
tape is advancing properly. The Punch Command line must be held in 
the false state while feeding with the FEED switch. When starting a 

new roll of unpunched tape, allow a few feet of feed holes only to be 
punched so that the sprocket holes engage properly with the sprocket 
teeth. Under some conditions, especially with stiff tapes, it may be 
necessary to give a slight tug to start the tape and engage the feed holes. 
On RAF units, approximately three folds of tape must be placed in the 
take-up tray so the tape will fold properly. Depress the FEED switch 
again and verify that tape is folding properly in the take-up tray. 


Empty the chad bin each time a new box or roll of tape is installed. 

This is important to prevent chad from backing up into the punch. 

To empty the chad box on newer units using the metal chad tube assembly, 
raise the cover (part of chad tube assembly) to its maximum stop. Tilt 
plastic chad box away from perforator and remove. To replace, raise 
cover to maximum stop. Place chad box inside metal enclosure and push 


cover down through the opening in the plastic chad box. Cover will hold 
ched box firmly in place. 


The tape perforator portion may now be operated in one of the three modes 
described in Sections 3.3.2 through 3.3.4. It is recommended thet the 
punching of fanfolded tapes be limited to 140 feet or less at one time since 
this is the maximum unattended storege capacity of the fanfold bin on the 


front panel. 
CAUTION 


Whenever the punch is operated in mode 5 (especially when the 
punch is not connected to the normal system, i.e. , bench 
operation), all false level inputs must be tied to OV (not open 
circuited). Since most inputs ore internally biased to +5V, not 
tying them to the false (QV) condition in mode 5 could cause 
erratic operation. Mode 5 systems will not advance tape via 
the FEED/DELETE switch unless the Punch Command (J1=-11) is 
held low. If the FEED/DELETE switch is activated while the 
Punch Command is at the true level, the logic will lock up and 
inhibit all punching. To reset this condition, turn power off 
and then back on. 


If this unit is equipped with a duplicator option, refer to Section 3.8 
for operating instructions. 
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Figure 3-3, Tape Threading Through the Punch Mechanism. 
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Jl-1 thru J1-8 


JI-10 
Ji-11 


J1-12 
J1-13 


Table 3-1. 


Description 
PERFORATOR OPERATION 


Tracks 1-8 Data Input. Active condition causes a hole to be 
punched for that track when a true punch command is given. 
Data must be present at the time a punch command is ini- 
tiated and must remain on the line for 2 psec. (min.) after 
the punch command input reaches the true level. Mode 
selected py JI-14. 


Direction (DIR) Input. Active condition enables forward tape 
movement and inactive condition enables reverse tape move= 
ment as described in Operating Specifications, Modes of 
Operation, Table 1-2. 


Dpunch Command (PC) Input. Active condition moves tape 


and initiates punching at up to 120 char/sec. as described in 
Operating Specifications, Modes of Operation, Table 1-2. 
This input line is disabled under the following conditions: 

1) Punch Ready output is inactive or, 2) Tape Error output is 
active. Mode selected by JI-14. 


Punch Ready (PRDY) Output. Active condition indicates unit is 


ready to accept a punch command. Output is inactive under 
the following conditions: 1) During advance and punch 
cycle (approx. 8.33 msec. following a punch command), or 
Af Whenever Tape Error output (J1=-20) is active. Inactive 
condition lags punch command by | ps maximum. Mode 
selected by J1-15. 


System Ready Output (SYSRDY*). Active condition indicates 
internal voltages have stabilized after power turn on. In- 
active condition indicates power is off or internal voltages 
have not stabilized. 


Punch !nput Mode Select (IMS). Selects Mode 5 or Mode 6 
on both Punch Command and Punch Data Input lines. 


Punch Output Mode Select (OMS) Selects Mode 5 or Mode 


6 on both Punch Ready and Tape Error Output lines. 


Interface Signal 


1.C. Type 
Interface 
See Figure 2-2. 


SN7486N 


SN7486N 


SN7486N 


B 
SN7486N 


SN7404N 


SN7486N 


SN7486N 


ie 


Chassis Ground. Output connection to chassis (isolated from signal ground). 


Tape Error (TE) Output. (RAR and RAB only). Active 
condition indicates tape from supply is loose, broken or 
tight. Mode selected by J!I-15. In perforator system mode 
XX0 (see Figure 1-8) an active signal disables Punch 
Command input (J1-11); does not inhibit in mode XX1. 


@ Punch Input line and Signal Ground line (J1-25) must be a twisted pair. 


SN7404N 


iy 


Descriptions 


Mode 5 Levels 


Inactive 
Condition 


0<V<+0.4 


@4,2 mA max. 


(ext. sink) 
No Hole 


0<V<+0.4 


@9.0 mA max. 


(ext. sink) 
Reverse Tape 
Movement 


0<V<+0.4 


@4.2 mA max. 


(ext. sink) 
Tape Stopped 


0<V<40.4 
@TTL fan-out 
of 10 
Perforator 
Not Ready 


42.4 <V<45 
or open circ. 
Hole 


42,4 <V<45 
Or open circ. 
Forward Tape 
Movement 


42.45 V<45 
or open circ. 
(transition) 
Tape Advances 
one row and 
punches. 


42.4<6V <45 
@TTL fan-out 
of 10 
Perforator 
Ready 


NOT SELECTABLE - OPERATES 
IN MODE 6 ONLY 


+2.4<V +5.0 (or open circuit) 
Punch Command and Data Input 


lines operate in Mode 5. 


+2.4<V<+5.0 (or open circuit) 
Punch Ready and Tape Error 
output lines operate Mode 5. 


0<V<10.4 
@TTL fan-out 
of 9 

No Tape 
Malfunction 


42.4<V<45 
@TTL fan-out 
of 9 

Tape 
Malfunction 


Active | 
Condition j 


Mode 6 Levels 


Inactive 
Condition 


1 42,4<V<45 


or open circ. 
No Hole 


Active 
Condition 


0<V<40.4 


@4,.2 mA max. 
(ext. sink) 
Hole 


NOT SELECTABLE - OPERATES 
IN MODE 5 ONLY 


42,.4<V<45 
or open circ. 
Tape Stopped 


+2,.4<¢V<45 
@TTL fan-out 
of 10 
Perforator 
Not Ready 


42.4<V<45 
or open circ. 
TTL fan-out 
of 9. Perf 
System Not 
Ready 


0<V<40.4 
4,2 mA max. 
(transition; 
ext. sink). Tape 
advances one 
row and punches. 


0<V<40.4 
@TTL fan-out 
of 10 
Perforator 
Ready 


0<V<40.4 
@TTL fan-out 
of 10. Perf. 
System Ready 


0<V+40.4 @16 ma. max. 
Punch Command and Data Input 
lines operate in Mode 6. 


0<V<+0.4 @5.0 ma. max. 
Punch Ready and Tape Error 
output lines operate in Mode 6. 


42.46 V<45 
@TTL fan-out 
of 9 

No Tape 
Malfunction 


0<V<+40.4 
@TTL fan-out 
of 9 

Tape 
Malfunction 
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Connector Pin 


J1-21 


J1-18, 23, 
25 


Table 3-1. Interface Signal Descriptions (Continued) 


Mode 5 Levels Mode 6 Levels 


Inactive Active Inactive Active 
Condition Condition Condition Condition 


1.C. Type 
Interface 
See Figure 2-2 


Description 


Tape Low (TL) Output. Active condition indicates tape B 0<V<+40.4 42.4<V<45 
supply nearly exhausted. Inactive condition indicates supply @TTL fan-out @TTL fan-out NOT SELECTABLE - OPERATES 
is greater than preset low tape level. For informational SN7432N of 9 - Tape of 9 - Tape Low IN MODE 5 ONLY 
purposes only; does not affect operation of the system. supply above 

preset level. 


Signal Ground, OV signal ground reference for all inputs and outputs (isolated from chassis ground). Tied internally to J2-11, 12, 13, 24. 


AC Plug AC Power Input. See Input Power Specifications, Table 1-2. 
READER OPERATION Active Condition Inactive Condition 

J2=1 thru J2-8 Data Track Outputs. Active signal indicates data track B Mode 5: +2.4<V<+5 @0.2 mA Mode 5: 0<V<i0.4 @16 mA 
hole and inactive condition indicates no hole condition. source) Hole (or Data Ready) (sink) No Hole (or Data Not Ready) 
Mode 5 or 6, selectable (see J2-10). SN7486N 

J2-9 Data Ready Output (DATRDY). Active signal indicates B Mode 6: 0<V<+0.4 @16 mA Mode 6: +2.4<V<+5 @0.2 mA 
data track outputs are in "on character" condition. (sink) Hole (or Data Ready) (source) No Hole (or Data Not 
Signal! active with leading edge of feed hole and remains SN7486N Ready) 
active until next drive signal is accepted (minimum Data 
Ready time is 50 psec). Data Ready signal is forced 
inactive by a load condition, external inhibit signal or 
out-of-tape signal. Mode 5 or 6, selectable (see J2-10). 

52-10 +2,.4<V<+5.0 (or open circuit) 


Data Track & Data Ready signals 


Reader Output Mode Select. Active drive signal places A 0<V< 40.4 (116 mA max. 
data a and data ready output in Mode 5. Inactive Data Track & Data Ready 
signal places data outputs and data ready output in Mode 6. SN7486N signals in Mode 5. in Mode 6. 


J2-11 thru J2-13,] Signal Ground (OV) to External Equipment. OV ground reference for all inputs and outputs (isolated from chassis ground). 


J2=24 
J2-14 


J2-15 


J2-17 


J2-25 


Tied internally to Jl-18, 23 and 25. 


0<V<+0.4 @16 mA (sink) +2.4<V<+5.0 @0.2 mA (source) 
System Ready System Not Ready 


Reader System Ready (RSYSRDY*) Output. Active signal 

indicates RUN-LOAD Switch is in RUN (reader door 

closed) and power is on (system ready). Inactive in- 

dicates RUN-LOAD switch is in LOAD (reader door 

open) or if drive signal is accepted and new feed hole is 
' not sensed within 15 ms, indicates either no tape or torn 
tape and serves as the out-of-tape signal (system not 
ready). 


B 
SN7400N 


A 
SN7408N 


A 
SN7400N 

A 
SN7400N 


Chassis Ground. Output connection to chassis (isolated from signal ground). 


External Inhibit (EXT INH*)Input. Active signal inhibits 
reader operation and causes RSYSRDY* and Data Ready 
signals to go inactive. Inactive signal allows reader to 
operate in normal manner. 


0<V<+40.4 @16 mA (sink) +2,.4<V<+5.0 (or open circuit) 
Reader inhibited. Reader not externally inhibited. 


0<V<+40.4 @ 5.0 mA mox. +2.4 <V<+5.0 (or open circuit) 
Reader drives tape to right. Reader does not drive tape to right. 


Drive Right (DR*) Input. Active signal drives tape to 
right in either continuous mode or asynchronous mode. 
See Sections 3.3.1 and 3.3.2. 


Drive Left (DR*)Input. Same as drive right except drive 
to the left. 


3.3.2 TAPE FEED/DELETE MODE 


This mode of operation allows either unit to feed tape through the punch mechanism at 
approximately 120 cps and punch feed holes only or an all hole delete code. 


a. Make sure tape has been threaded into the punch. See Section 3.3.1, 
steps a through c. 


b. Place the POWER switch in the on position. 


c. Make sure the Direction input at JI-10 is +5V or open circuit. 
A OV signal at this pin will cause tape to go in the reverse direction. 


d. Place the FEED/DELETE switch into its FEED position to punch tape 
with feed holes only or into its DELETE position to punch tape with 
the all hole delete code until the desired amount of tape has been 
punched. 

| Table 3-2. Front Panel Controls 


: Pasion 
POWER Applies AC power to unit. 
Removes AC power from unit. 
SPOOL 


Operates manual spooler which winds tape counter- 
RAB Units lockwise 
Only) Removes control of spooler. 
Ps Causes reader to drive tape to the right. 


(Momentary) Causes reader to drive tape to the left. 
Allows reader to be controlled by external signals. 


READER ON Inhibits Reader and applies false signal to RSYSRDY* 
LOAD door open) output at J2-14. 
OFF Allows Reader to operate and applies true signal 
(door closed) to RSYSRDY* output at J2-14. 


FEED 
(Momentary) 


FEED/ 


DELETE Causes punch to feed tape and punch feed holes 


only, at approximately 170 cps. Data input lines 
will be inhibited. (Note: The punch command 
line J1-11 must be held false while operating 
this switch.) 


DELETE Same as FEED except enters an all-hole charac- 
(Momentary) ter on each line of the tape. 
PERFORATOR Indicates tape supply is nearly exhausted but does 
STATUS LAMP not affect punch system operation. 
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3.3.3 ASYNCHRONOUS FORWARD MODE 


In this mode of operation, the unit will punch feed holes and data holes at up to 120 cps 
in the forward direction under control of input signal lines. See Figure 3-4 for proper 
timing. fo 


Perform Section 3.3.1, steps a through e. 


Check to see that the Punch Ready Output at J1, pin 12, is in the Ready 
state, depending upon the mode. See Table 3-1. 


c. Check J1-14 to see that the proper signal is present for the desired input 
mode. Check J1-15 to see that the proper signal is present for the desired 
output mode. See Table 3-1. 


d. Check to see that the PSYSRDY* Output at JI, pin 13, is between OV and 
+0.4V. 


e. Make sure the perforator status lamp is not lighted. If it is lighted it 
indicates a low supply of tape. 


f. Check to see that the Tape Error Output at JI, pin 20, is in the false 
(No Malfunction) state, depending upon mode. See Table 3-1, J1-20. 


g. Apply a forward signal +2.4<V<+5.0 or open circuit to the Direction 
Input Line at JI, pin 10. Direction input must be stable for 500 nsec., 
min., before the punch command is given (step h). See Figure 3-4. 


h. Apply a true (hole) signal to each pin (JI, pin 1 through J1, pin 8) for 
the desired tracks to be punched depending upon the mode. See Table 
3-1 and and Figure 3-4. Data commands must be present at the time 
a punch command is initiated (step i) and must remain on the line for 
2 usec. (min.) after the punch command input reaches the true level. 


i. Apply the true (punch command) signal to JI, pin 11, depending upon 
the mode. See Table 3-1. Punching is initiated by the leading edge 
of the Punch Command signal which must be true for 2 usec., min., 
with a rise time of 1 used., max. The tape will advance one row and 
punch a feed hole plus those data tracks which are true (step h). The 
Punch Ready output will remain true for 1 usec max. after Punch Com- 
mand is given. 


j- Repeat steps b through i for each line to be punched. 


MODE 5 : MODE 6 
PUNCH PUNCH 
READY 8.33 MSEC: READY 8.33 MSEC. 
| ii 
~m{ /e—1 usec. MAX + b— 1 USEC. MAX 


] 
DIRECTION = 500 NSEC. MIN DIRECTION mad 500 NSEC. MIN 
CONTROL | FORWARD DIRECTION CONTROL | FORWARD DIRECTION 
| 


PUNCH 2 USEC. MIN PUNCH 2 USEC. MIN 
COMMAND COMMAND 


DATA 2 USEC. MIN DATA 2 USEC. MIN 
INPUT INPUT 


Figure 3-4. Timing Diagram, Perforator Section 


3-8 112670-094A 


3.3.4 


ASYNCHRONOUS REVERSE MODE 


In this mode of operation, the unit will move tape in the reverse direction under control 
of input signals up to 120 cps for 10 rows (1 inch), without punching data or feed holes. 


a. 


b, 


3.4 


Perform Section 3.3.1, steps a through e. 


Check to see that the Punch Ready Output at J1, pin 12 is in the Ready state, 
depending upon the mode. See Table 3-1. 


Check J1-14 to see that the proper signal is present for the desired input 
mode. Check J1-15 to see that the proper signal is present for the desired 
output mode. See Table 3-1. 


Check to see that the PSYSRDY* Output at JI, pin 13, is between OV and 
+0.4V. 


Make sure the perforator status lamp is not lighted. If it is lighted it 
indicates a low supply of tape. 


Check to see that the Tape Error Output at JI, Pin 20, is in the false (No 
Malfunction) state, depending upon mode. See Table 3-1, J1-20. 


Apply a reverse signal between OV and +0.4V to the Direction Input line 
at JI, pin 10. Direction input must be stable for 500 n sec., min., before 
the punch command is given (step h). See Figure 3-4. — 


Apply the true (punch command) signal to JI, pin 11, depending upon the 
mode. See Table 3-1. The tape will backspace one row without punching 
sprocket or data. 


Repeat steps b through h for each line to be backspaced up to 10 lines 
(1 inch) maximum. 


. OPERATING INSTRUCTIONS, READER 


The following procedure should be followed when reading a tape. Refer to Figures 3-5 
and 3-6 during the following descriptions. 


3.4.1 


TAPE LOADING AND THREADING, READER 


Use the following procedure when loading tape into the reader: 


a. 


b. 


Connect J2-P2 and plug the line cord into the proper AC outlet. 
See Caution in Section 2.4 


Depress the power switch. Power is on when the switch is lit. 


Pull forward and down on the Door Assembly. This will raise the Upper 
Tape Guide allowing tape to be loaded. 


Check the number showing on the Tape Guide. If a two sided Tape 
Guide is supplied and the other width of tape is required, depress and 
rotate the Tape Guide Latch 180°. The Tape Guide can now be removed 
and then reinserted with the other guiding edge up. One sided guides, 
of course, do not need to be removed. The Tape Guide supplied with 
the unit is coded as part of the model number as indicated in Figure 1-6. 
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e. Insert the tape as shown in Figure 3-6. 
f. Raise the Door Assembly up to its closed position. 


g. Make sure the RSYSRDY* output signal at J2-14 is in the true condition, 
ies, OS V< 40.4, 


h. The reader may now be operated in either of the two modes listed in 


Sections 3.4.2 and 3.4.3. 


i. To unload tape, stop tape movement, lower the Door Assembly and 
remove the tape. 


j. To remove power, depress the POWER switch. The reader lamp will 
turn off. 


3.4.2 TAPE DRIVE, ASYNCHRONOUS MODE 


In this mode of operation, the reader is controlled in a line-at-a-time step mode. Each 
pulse input steps the tape one line. This mode is performed as follows: 


a. Perform Section 3.4.1, steps a through g. 


Apply the step pulse to the drive left (DL*) line, pin 17 of J2, or the drive 
right (DR*) line, pin 16 of J2 as follows. Make sure the Data Ready signal 
at pin 9 of J2 is in the true condition depending upon mode and that the 
(EXTINH)* input signal at J2, pin 15, is false (+2.4<V < +5.0 or open 
circuited). See Table 3-1 and Figure 3-5, 


Stop: +2.4 < V < 0.4 @5 ma. 
Run: 0< V<+0.4@5 ma. 


The minimum pulse width for the run signal is 1 usec. Pulse to be maintained 
until Data Ready signal goes false (up to 100 usec., if next pulse is given 
coincident with Data Ready signal going true). Pulse to be removed within 
50 usec. after leading edge of Data Ready signal to stop on that character. 
Handshake operation is preferred. In handshake operation, the drive signal 
is maintained until Data Ready comes true, is taken false while data is 
examined and then, if required, taken true again until the next Data Ready 
comes true. See Figure 3-5. 


k— HAND SHAKE MODE —> 
as) Care | eee eae | Selene amaaaa 


| 
a ;-— 5SOUSEC. MAX =a] a 1UMSEC. TYP IOO NSEC. MAX 


TO STOP ON DO NOT REMOVE DRIVE SIGNAL 
: THIS CHAR. | BEFORE DATRDY GOES FALSE 
| 
| rasaaey De eee | | es | 
DATRDY | [ j 
(MODE 6) U a 
~ 50 USEC. MIN 
=I es \OOUSEC. MAX 


200 USEC. TYP —»| 


DATA (TYP) 
(MODE 6) 


Figure 3-5. Timing Diagram for Reader 
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Figure 3-6, Tape Loading, 


Reader Section 


3.4.3 TAPE DRIVE, CONTINUOUS MODE 
In this mode of operation, the reader is controlled from an external signal as follows: 


Perform Section 3.4.1, steps a through g. 


b. Apply the drive left (DL*) signal to pin 17 of J2 or the drive right (DR*) 
signal to pin 16 of J2 as required. Make sure the Data Ready signal 
at pin 9 of JI is in the true condition depending upon mode and that 
the (EXT INH)* input signal at J2, pin 15, is false (42.4< V< +5.0 | 
or open circuited). See Table 3-1 and Figure 3-5. 


Stop: +2.4<V< +5.0 (2.2K to +5V) or an open circuit 
Run: 0< V < +0.4 @5 ma. 


Tape will be driven in excess of 300 characters/second. To stop on 
character, the drive signal must be removed within 50 usec after the 
leading edge of the Data Ready signal. 


c. Only one run signal must be present at one time. If both run signals 
are present, the reader will drive in the last previously commanded 
direction. 


d. The reader may also be driven either right or left in the continuous 

| mode by the front panel direction switch S10. Operation of this 
switch in conjunction with external drive signals is not an allowed 
operating condition and should be avoided. 


3.4.4 EXTERNAL INHIBIT 


In this mode of operation, the reader is inhibited and the Reader System Ready 
(RSYSRDY*) output (J2-14) and the Data Ready output (J2-9) are set to the false 
state. To place the reader in the inhibit mode apply the following signal to pin 15 
of J2: 


Reader Not Inhibited: +2.4<V<+5.0 (2K to 5V) or an open circuit 
Reader Inhibited: O0< V <+0.4 @5 ma. 


3.5 TAPE RECOMMENDATIONS 


Table 3-3 lists the tapes REMEX recommends for use. Basic tape specifications are 
given in Table 1-2. 


3.6 OPERATIONAL MAINTENANCE 


After every 6 to 8 hours of reader use, the operator should check the tape transport area 
of the reader for cleanliness. Dirtier environments may require more frequent cleaning 
of the tape transport area. This is extremely important since any dirt or foreign 
material covering the readhead can cause readout errors. For general cleaning, use _ 
the bristle brush supplied. Cleaning of the photocell assembly is described in Section 
5.3.1.1. Make sure the tape remains clean at all times since any residue picked up 

by the tape can be deposited on the readhead. It has been found in certain cases that 
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residue picked up by the tape comes from soiled hands. It is important that care be 
exercised when handling tape especially in machining areas or other areas where 
grease, oil and sprays are present. 


It_is important that the chad tray alongside the punch mechanism be emptied period= 
ically to prevent chad from backing up into the punch and creating punching errors. 
A good practice to follow is to empty the tray when each new roll of tape is installed. 
See Section 3.3.1, step f. 


Table 3-3. Acceptable Tapes 


REMEX has found the eHfollowiag tapes acceptable for use on the oem: 


Paper, Unoiled or oiled REMEX 1000 ft Roll, 715200-002 
(see note) except black 1000 ft Fanfold, 715200- 
001 


carbon filled tapes 
Paper Tape Serie 
Crown Zellerbach Paper Tape Series 


Sescial Paper (roll | Syntosil Nechine Tool Tape 
_only) 


Special Mylar, Paper- 2000 
ehcp era BT 
(roll only) 


NOTE: Oiled paper tapes may be used but with more frequent punch 
cleaning periods. ALSO ACCEPTABLE, BUT WITH REDUCED 
PUNCH LIFE: Black Carbon Filled Tapes. NOT ACCEPTABLE 
FOR THIS PUNCH AEE ATOM: Mylar-Foil, 2.6 mil, Arvey 
RVCP23, Numeridex #0500, all vulcanized fiber tapes, Chase 
Foster MFM- 153515 and MFM-~ 103515, and 3M Brand N/C 
Tape #401 and 7301. 


3.7 TAPE PREPARATION REQUIREMENTS 


Proper tape reader operation requires that the maximum accumulated longitudinal error 
between feed hole centers in the punched tape be + 0.025 inch within any span of 

5 inches, as specified in the American National Standards Institute Standard X3. 18- 
1974 (ANSI: formerly United States of America Standards Institute). In the event a 
user has, because of punching problems, a number of tapes which do not conform to 
this specification by an amount consistently out of tolerance, the reader may be set 
up as in Section 5.7 using one of these tapes rather than the type specified. 
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A tape gauge is available from REMEX (part number 110597) so that the +0.025 
tolerance specification can be checked. To use the gauge, place the feed hole of 
one end of a 5 inch span (50 characters) at the single cross hair and swing the other 
end of the 5 inch span in the are until one of the cross hairs is centered in the feed 
hole. Read the measurement adjacent to that cross hair (plus tolerances to the right 
and minus tolerances to the left). A second 5 inch gauge is printed at the bottom 
to check both longitudinal and perpendicular transverse center line spacing. A 
metal tape gauge (part number 103569-4) is also available which will verify the 
longitudinal tolerance. 


3.8 DUPLICATOR OPTION 


Units equipped with the -012 or -013 Duplicator Option (see Section 1.6 and Table 1-3) 
require the following special instructions: 


a. To operate the reader/perforator combination in the normal modes, 
connect the system as indicated in Section 2.4, and operate as 
described in Section 3.3 and 3.4. 


b. To operate the reader/perforator as a duplicator, connect Pl to JI 
and P2 to J2 which is part of the harness assembly attached to control 
switches on the front panel. Load the tape to be duplicated into the 
reader by performing Section 3.4.1. Depress the DUP switch until the 
required amount of tape has been duplicated. The punch will duplicate 
the tape being read in the reader a line at a time. 
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SECTION IV 


THEORY OF OPERATION 


4,1 BLOCK DIAGRAM DESCRIPTION 


The REMEX tape reader/perforator system performs two basic functions: (1) controls the 
operation of the RPM 6120 punch mechanism in response to input control signals, and 
(2) reads small rolls (RAB units) or fanfolded (RAF units) tapes. Each function is de- 
scribed below in block diagram form and illustrated in Figures 4-1 and 4-2. See also 
the system schematics, Figures 8-1 through 8=3, Electronic descriptions are given in 
Section 4.2. 


4.1.1 SYSTEM OVERVIEW 


Figures 8-2 through 8-3 give the complete signal and card interconnection for the 
system. All cards and electronically active components are tied to the Master Inter- 
connect Card, Figure 8-4, which routes the various signals, Perforator input signals 
are applied to J1 on the Perforator Logic card where the timing and logic occurs. The 
output signals from this card are then routed through the Master Interconnect card to 
the Perforator Driver card where they are amplified and fused. The routing then returns 
to the Master Interconnect card and to the punch mechanism. 


Reader inputs are applied to J2 on the reader card where the control of the reader occurs. 
Reader motor drive signals are outputed to the Master Interconnect card which routes them 
to the reader. All switch operations occuring in the reader are also routed through the 
Master Interconnect card to the Reader Driver card. 


4.1.2 TAPE PERFORATION CONTROL 


P.C. Card 111821 (schematic 111822) and 111831 (schematic 111832) are used to operate 
the punch mechanism by controlling (1) the logic and timing of the perforator and the 
direction of tape movement and (2) the data logic and solenoid driver amplifiers. Refer 
to Block Diagram, Figure 4=1. 


Proper operation requires that the Direction (DIR) and Data (DATA) inputs be present 
when the Punch Command (PC) is given. Applying the PC signal triggers the clock 

pulse one-shot, SS1, which in turn triggers the punch delay one=shot, SS2 and the 
voltage doubler one-shot, SS7. In addition, SS1, also triggers the Damp Delay (DAMPD) 
one=shot SS5 and the motor control flip-flops FF9 and FF10. These flip-flops comprise a 
three stage counter which is advanced one count and causes the sprocket to move to its 
next position. SS1* output also serves as the data strobe which latches the input data 

at Z13 and Z18., 
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Figure 4-1. Block Diagram, Perforator Section 


TAPE LOW SWITCH (TLS) 


FEED SWITCH (FDS ) 
OELETE SWITCH (DELS) 


TAPE LOW 
$8 


FEED DELETE 
$3 
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TAPE SUPPLY 


ERROR 
s7 | 


TAKE oi SPOOL 
ERRO $2 
(RPS ONLY) 
s4 


TAPE SUPPLY 


TORE UE SWITCH, S6 
SWITCH, SS (RPS,RAR,RAB 
«RPS ONLY) pap 
SERVO MOTOR 
CONTROL 
Q1,03,04 
Q7,026 | 
PERFORATOR | 
DRIVER CARD | 
1831 I 


SUPPLY MOTOR 


(RPS,RAR, 
RAB ONLY) 


TAPE PUNCH 
MECHANISM 
RPM 


When SS2 times, the Punch Delay (PD*) signal triggers the Punch Timer (PT) one-shot, SS3, 
and the Punch Return one-shot, SS4, the PT (SS3) output is used to operate the punch 
solenoids. At the end of the SS3 time, the solenoids will start their return stroke while 
SS4 continues to hold the system in the punch cycle (PRDY still in inactive state) until the 
return stroke is completed. At the end of the $$4 time, the clear one-shot, SS8, is trig- 
gered which clears the Feed and Delete circuits in the event they have been set. At this 
time the Punch Ready (PRDY) output goes to the active level. 


Switch $3, FEED/DELETE, provides a second input to the perforator interface logic which 
also triggers SS1. An identical sequence is produced as previously described for the 

Punch Command except that in the FEED position, only the feed hole solenoid is energized. 
In the DELETE position all solenoids will be energized. 


Switch S7 (RAB unit only) is provided as a Tape Error (TE) signal at J1-20. This signal is 
present when a supply error is present (supply tape too loose causing $7 to actuate), On 
RAB units, tape supply switch Sé6 is used as the servo control to unwind tape. $8, Tape 
Low switch provides an external indication that the amount of tape remaining is below 

a preset level, This is for informational purposes only and does not affect the operation 
of the system. 


4.1.3 READER BLOCK DIAGRAM DESCRIPTION 


Reader Card 110801 performs two basic functions: (1) it drives tape in either direction 
over the read station and (2) converts the tape information into Blecnical signals, These 
two functions are shown in block diagram form in Figure 4-2. The electronic details are 
described in Section 4.2.3. 


The drive system consists of a four phase stepping motor which is directly coupled to the 
sprocket drive wheel. Two phases of the motor are energized at a time in a sequence 
which advances the sprocket and tape one line either to the left or right depending upon 
the sequence order of the phases. The tape then stops on character and waits for the 
energizing of the next two motor phases. 


The required motor phase signals are generated in response to the drive inputs. A OV 
active drive signal or step pulse applied to the Drive Left (DL*) or Drive Right (DR*) 
input line or a drive command from the SLEW switch, $10, will set the direction memory, 
Z8, to the desired state and will generate the first system clock pulse, CP. The input 
signal also establishes the direction of rotation for the motor through the motor phase 
control circuit. The CP is used to advance the motor control circuit which steps the 
motor. A 1.5 ms singleshot, $S2, is also triggered by the CP so that any initial jitter 

in the sprocket is locked out as the sprocket goes off character. 


When the next sprocket hole is read (approximately 3 ms. after the drive command), the 
Sprocket Sensing flip-flop FF2 is set which (1) latches up the data (through FF2* and the 
Data Ready line) and (2) triggers the 75s single-shot, $$3. This allows the external 
equipment approximately 75 us (specified as 50 ys max) to examine data and make the 
stop~go decision. 


An additional function performed by the CP signal is to trigger the 15 ms delay $S4, 


This is a retriggerable type single-shot which is recycled by each CP pulse. SS4 is used 
to program the step motor supply voltage, VMOT, up and down in order to reduce the 
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‘Figure 4-2. Block Diagram, Reader Section 


moter power dissipation during inactive periods. In addition, if no new sprocket is 
sensed (i.e., FF2 isnot triggered) during the 15 ms, the Reader System Ready (RSYSRDY)* 
signal goes false indicating the reader is at the end of tape (EOT) or broken tape. 


The CP generator is inhibited by either the LOAD switch or a true OV (External Inhibit)* 
signal. Either signal generates the (Step Inhibit)* signal which clears and locks up 

SS1 and FF2, inhibits the Data Ready signal and places the (System Ready)* in the 
inactive condition (system not ready). 


The readhead is located under the fiber optics and contains photovoltaic cells which are 
used to sense the tape perforations. As tape is advanced over the readheed by the 
sprocket drive, the photovoltaic cells are energized by the light source when the 
corresponding holes are present in the tape. The outputs from the readhead are then 
applied to the data track amplifiers and latch circuits on the card. Atrue, +5V, Data 
Ready signal locks up the two latch circuits, Z17 and Z20 storing that line of data and 
causing the Data Ready output signal to go true. The outputs of the latch circuits are 
applied to the Mode Select gates which produces either mode 5 or 6 outputs depending 
upon the mede selection made at the reader output select line. 
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4.2 CIRCUIT DESCRIPTIONS 


This section describes the theory of operation and electronic details of the two circuit 
cards used in the tape perforator system. 


4.2.1 PERFORATOR LOGIC CARD 111821 


The logic card is used to control the punch timing and logic of the punch mechanism motor 
and solenoids. Punching is accomplished by using the following inputs: (1) the external 
Punch Command, Direction and Data Input signals, (2) the FEED switch to punch feed 
holes only, or (3) the Delete switch to punch the all hole delete code on the tape. In 
addition this card generates four output signals: (1) Tape Error, (2) Tape Low, (3) (Punch 
System Ready)*, and (4) Punch Ready. During the following discussion, refer to 

Figure 4-3 which shows the waveforms at selected points on the Perforation Logie Card. 
Figure 8-5 contains the schematic for this card. 


Mode selection is accomplished by applying OV or +5V to J1-14 for the mode selection 
of the Punch Command and Data Inputs and to J1-15 for the mode selection of the Ready 
and Tape Error outputs. OV at these pins selects mode 5 (+5V active) while +5V selects 
mode 6 (OV active). A jumper is added between terminals G and H if it is required that 
the Tape Handling Error inhibit the punch ready signal (card assembly 111821-1). The 
jumper is removed if the inhibiting feature is not required (card assembly 111821-2). 


re ee Punch Command Control 


Before the Punch Command (PC) input signal can be applied, the following signals must 
be present as described in Sections 3.3.3 and 3.3.4: (1) the Punch Ready (PRDY) and 
the Punch System Ready (SYSRDY*) signals at J1-12 and J1-13 must be active indicating 
the punch is cleared and ready to accept data, (2) a +5V Direction signal (for forward 
direction) at JI-10, (3) the desired Data input signals at J1-1 through J1-8 and (4) the 
FEED/DELETE switch must be off. See Table 3-1 for the voltage levels of the input 
signals corresponding to the particular mode being used. 


Applying the PC signal to JI-11 produces a +5V signal at 29-3 since the active level 

of the PC signal is of the opposite polarity to that of the input mode select signal at 
29-2. See Figure 8-5. As Z9-3 and Z6-13 go to +5V, Z6-11 (Punch Start, PSTRT) 

also goes to +5V which triggers the Cloek Pulse (CP) one-shot, SS1. The CP* (SS1*) 
signal is inverted at 215-12 and is used as the Data Store Pulse (DATST) to lock the 

input data latches at Z13 and Z18. The CP (SS1) output is used to per form the fallowing 
functions: (1) at 26-2 it is used to hold the clear input (Z2-11) at +5V until SS] times 
out, (2) to trigger the Punch Delay (PD) one-shot, SS2, (3) to trigger the Voltage Doubler 
(VD) one-shot, SS7, (4) to trigger the Damp Delay (DAMPD) one-shot, SS5 and (5) to 
advance the motor phase counter, FF9 and FF10, by one. Each of these is discussed 

in detail in subsequent paragraphs. 


The Punch Delay time (4.1 ms) is required. to step the punch motor to advance the motor 
to the next character in preparation for the punch cycle. Flip-flops FF9 and FFIO are 
connected through Z9 and 210 to form a three state counter which determines the 
energizing sequence of the punch step motor windings D 1, D2 and Q3. The direction 
of counting is determined by the Direction (DIR) line which places Z9-5 and Z9-13 at 
+5V for the forward direction (Q1, @2 and then D3 energizing sequence) or OV for 
reverse direction (G1, G3 and then @2 energizing sequence), The outputs of 
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FF9 and FFIO are gated at Z7 and Z10 with the Damp (DAMP*) signal to cause QI, Q2 

or Q3 to turn on depending upon the state of the counter. The DAMP signal is generated 
approximately | ms after the step has started. When the DAMP D signal (SS5) has timed 
out, the DAMP* turns on all three motor phases, for 1 ms, which minimizes the oscillations 
in the motor. At the same time the motor counter is updated, SS7 is triggered causing 

the VD and VD* outputs to turn on the voltage doubler circuit contained on the Perforator 
Driver card. This circuit generates a 70V, 2 ms pulse which is applied as the motor 
supply voltage to increase the acceleration rate. 


When SS2 times out, the positive going edge of $S2* triggers SS3 and SS4. The Punch 
Time (PT) signal from SS3 is gated at Z10-4 with the DIR signal. If the direction 

signal is +5V (forward), Z10-6 is switched to OV which energizes the feed hole solenoid 
through Z15-8 and QI7 and Q8 on the Perforator Driver card. A OV DIR signal signal 
causes 210-6 to remain at +5V and no FH to be punched. The OV active signal at 
Z10-6 is gated with an inverted OV signal from Z5-11 (tape feed switch inactive), 
causing a OV active Punch Clock (PCHCLK*) output at Z6-8. This signal is used by 
the data gates Z20 and 221 to activate those solenoids which have their data lines 
active during SS3. When the feed switch is activated, Z6-10 is +5V, causing 26-8 

to remain at +5V, thereby inhibiting data. The pulse width of SS3 is set to 1.9 ms when 
punching all holes and is adjusted by RI7. SS3 time will vary between 1.6 ms when 
punching FH only and 1.9 ms when punching all holes. 


SS4 time is set by R21 for a 4.1 ms time period which is approximately twice the time of 
$$3. This extra time is inserted to make sure the punch pins have returned and that the 
system is ready for the next punch command. When SS4 times out, the positive going SS4* 
signal is gated at Z3-13 causing Z3-11 and Z3-1 to rise to +5V (SS2 at 23-12 is already 
at +5V). This causes Z3-3 to go to +5V which triggers the Clear (CLR) one-shot, SS8. 
The CLR output is used to unlatch the feed and delete circuits as described later. The 
punch ready output at 29-8 then becomes active (OV or +5V depending upon the selected 
output mode) and indicates to the external equipment that the Punch System is ready for 
the next PC input. The logic card allows the mode of the PRDY and TE outputs to be 
selected by applying +5V (or open circuit) to J1-15 for mode 5 or OV for mode 6 when 

B and C are jumpered (normal condition). Inverted output logic can be obtained by 
jumpering A to C. 


4.2.1.2 FEED/DELETE Switch Operation 


Placing the FEED/DELETE switch into the FEED position generates almost the same 
sequence as described for the PC input. Actuation of the FEED switch places OV at 
Z5~-12 which sets the flip-flop composed of Z5 pins 11-13 and Z5 pins 1-3 and places 
OV at Z10-2. This, in turn, causes both Z10-3 and Z6-11 to rise to +5V which triggers 
SS1. The same sequence as described for the PC signal occurs except only the feed hole 
is punched since the +5V signal at 26-10 inhibits the PCHCLK* signal. When SS4 has 
timed out and Z3-1 goes to t5V, Z3-3 also rises to *5V which triggers SS8. The resulting 
OV CLR* pulse at Z5=-2 resets the feed flip-flop. The cycle is then repeated, providing 
the FEED switch isstill actuated. It is necessary when using the FEED or DELETE switch 
that the Direction input at Ji-i0 be +5V or open circuit to be abie fo feed the tape in 
the forward direction. 

The DELETE switch is provided as a means of placing an all hole code on the tape 


manually. Actuating the DELETE places OV at Z5~-9 which sets the flip-flop composed 
of Z5, pins 4-10 and places OV at 25-6. This, in turn, causes both Z10-3 and Z6-11 
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to rise to +5V which triggers SS1. In addition, the +5V signal at Z5-8 is inverted at 
Z15-6 and applied to the data logic, Z14 and Z19, causing all holes to be punched. 
When 554 has timed out causing Z3-1 to go positive, Z3-3 goes to +5V which triggers 
358. This places a OV 1.5 us pulse at Z5~5 which resets the delete flip-flop. If the 
DELETE switch is still actuated, the cycle is repeated. It is necessary when using the 
DELETE switch that DIR at J1-10 be +5V or open circuit to place the FF9-FFI0 counter 


in the forward sequence of operation. 


4.2.1.3 (System Ready)* Signal Description 


The System Ready (SYSRDY*) signal indicates that the system's voltages have reached the 
proper operating levels. When power is first turned on, C10 begins charging and continues 
charging until it reaches the level sufficient to switch the SYSRDY* output at Z15~2 to 
OV. Before this level of voltage is reached, the SYSRDY signal at Z15-10 begins at OV 
and is applied to the clear input of FF9 and FFIO to set the counter to zero. It also 
applied to 25-2 and 25-5 through Z3, pins 5 and 6 to place the feed and delete flip- 
flops in their reset states. SS8 is also inhibited during this period of time. After C10 
charges to a sufficient level, SYSRDY switches to +5V which enables SS8, FF9, FF8 

and the feed and delete flip-flops. 


4.2.1.4 Tape Handling Error Description 


The Tape Handling Error Signal (THES) at its input (216-10) is normally OV. Activation 

of S7 removes the OV signal which places the Tape Error (TE) output at J1-20 at +5V for 
mode 5 or OV for mode 6. Optional mode jumpers for inverted mode selection are provided 
as discussed previously in Section 4.2.1.1. On systems requiring that the Tape Handling 
Error inhibit the PRDY output, the OV signal at 216-8 is applied to Z3-2 through jumpered 
terminals G and H. The resulting OV output at 23-3 places the PRDY signal at OV and 
resets and holds SS1 in the cleared state. Systems which do not require the THE signal 
inhibit operation have the jumper between G and H removed. 


42 1S Tape Low Signal Description 


The Tape Low Signal (TLS) is normally OV when tape supply is sufficient. When the tape 
roll drops below a preset level (approximately 100 ft. remaining), $8 on the tape deck 
opens and removes the OV signal from Z6-4 and 5, causing 26-6 and J1-21 to go to +5V. 
In addition, the actuation of S8 applies OV to J8/P8-5 causing the Perforator Status Lamp 
(PERF STATUS) to lite. 


4.2.1.6 . Data Logic Control 


Data to be punched is applied to JI, pins 1-8. The Input Mode Signal (IMS) at J1-14 
allows the mode of the Data and PC inputs to be selected by applying +5V (or open 
circuit) to J1-14 for mode 5 or OV for mode 6 during normal operation (terminals E and F 
are jumpered). Inverted mode selection is accomplished by jumpering D to F. Because 
the operation of all eight tracks are identical, only Track | will be used in this discussion. 
Applying the active data | signal to Z12-5 switches 212-6 to +5V since 212-4 is the 
opposite polarity to that of the required true data signal. The input to latch Z13, then, 

is always +5V for an active data input, regardless of the mode. Latch Z13 stores the 

input information at input 1D and transfers it to the output 1Q* at DATST time (see 
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Section 4.2.1.1). The 1Q* output will follow the data input at 1D as long as DATST 
remains high (approximately 1.7 us). When DATST goes to OV, the information is 
retained at 1Q* until DATST again goes high. Thus with +5V at 213-2, the output at 
Z13-1 will be OV and remain OV until DATST drops to OV and clocks in ‘the new input 
data. DATST occurs simultaneously with CP at Z2-5. It is therefore iinportant that the 
Data input be stable at the time DATST falls (approximately 1.5 usec after the leading 
edge of CP). 


During the $S3 time period, the OV PCHCLK* is generated (See Section 4.2.1.1) and 
applied to 220-3 for track 1. If data track | is active, Z14-6 will be OV causing Z20-1 
to go positive. This turns on data track 1 solenoid amplifier (on the Perforator Driver 
Card; See Section 4.2.2) and punches track 1. 


AiZed PERFORATOR DRIVER CARD 


The Perforator Driver Card, 111831 contains the driver solenoid amplifiers, the Voltage 
Doubler circuit for the perforator stepper motor, andthe supply voltages for the tape 
supply and take-up motor. Refer to Figure 8-6 for the schematic for this card. As des- 
cribed in Section 4.2.1.1, during the SS7 (VD) one-shot time a 70V, 2 ms pulse is 
applied to the perforator step motor to increase the acceleration rate. The VD and VD* 
signals are applied to the Perforator Driver card and cause Q5 to turn off and Qé6 to turn 
on. This places C7 in series with the +385V supply and the step motor (VD OUT) for 
approximately 2 ms causing VD OUT to rise to 70V as shown on the waveform for TP2 in 
Figure 8-6. 


Amplifiers Q8-Q25 are used to operate the nine punch solenoids. As described in 
Section 4.2.1.6, a +5V signal represents the active state for a punch solenoid. Illustra- 
tine track 1, a +5V applied to P4-H turns both Q18 and Q9 on which energizes punch 
solenoid |. ‘ 


Q4 is used only on the RAR and RAB systems and is turned on by a +28V signal from S5 
when tape take-up is required (S5 deactuated }. The tape supply circuity is used only on 
the RAR and RAB systems and operated by switch 86. When S6 is actuated (N.O. 
closed), it indicates tape is too tight (arm rotated too far clockwise) and requires that 
the supply reel be unwound. This transfers OV from S6-N.C. to S6-N.O. which turns 
on QI and supplies +12V through R3 to the Tape Supply Motor. Tape is unwound and 
the spring loaded arm follows the tape in a counter clockwise direction. When enough 
tape is supplied S6 deactuates and transfers OVto the N.C. contact. This triggers the 
Brake (BRK) single-shot SS9 which causes Z1-1 to go to OV. The 65 to 95 ms, OV signal 
is inverted by current amplifier Q26 which operates into level shifter Q7. The collector 
of Q7 switches to OV which turns on Q3. A-12Vis thereby supplied to the motor as a 
reverse voltage, causing the tape supply platter to decelerate. 
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Figure 4-4. Timing Diagram, Reader Card 110801. 
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4.2.3 READER CARD 110801 


This card is used (1) to generate outputs to drive the four phases of the stepping motor 
in response to the drive inputs, (2) and to provide amplification and gating of the read- 
head outputs. Refer to the Schematic Figure 8-7, sheets 1 and 2 during this discussion. 


4753.1 Drive Circuits 


Normal operations begin with the loading of the tape. Opening the Door Mechanism 
Assembly actuates S9. This applies OV to pin 10 of Z12 causing 212-8 (the Step 
Inhibit line, STPINH*) to drap to its OV active state. See Figure 8-7, sheet 1. The 
STPINH* line performs four functions: (1) it clears and inhibits single-shot SS1, thereby 
preventing any drive signal from being recognized, (2) it clears and inhibits flip-flop 
FF2, thereby preventing any sprocket from being recognized, (3) it places the Data 
Ready (DATRDY) line at Z12-11 in the OV state and (4) it places the System Ready 
(SYSRDY*) output at J2-14 in the +5V inactive state (not ready). Note also that a OV 
External Inhibit (EXTINH*) signal applied to J2-15 will also generate these same four 
conditions. . 


After tape has been loaded, the Door Mechanism Assembly is closed and the inhibit 
effects of S9 are removed allowing the drive signals to be applied. During the following 
description, refer to Figure 4-4 which shows the waveforms and timing diagrams for the 
drive and step operations. This figure is intended as a guide to show the sequence of 
events and which signals initiate other signals. It must be cautioned that due to the 
wide range of pulse widths, no attempt has been made to draw the time axis to scale. 
Refer also the the schematic, Figure 8-7, sheet | during this description. 


With the reader stopped on character, the sprocket signal (TP1) is +5V placing the FF2* 
signal and, in tum, the Data Ready (DATRDY) signals at +5V. This indicates the reader 
is ready to accept the next command. Applying a OV Drive Left (DL*) signal at J1, pin 
17, sets the direction flip-flop composed of Z8, pins 8-13, which places the CCW line 
at +5V. The following sequence of events occurs: DCCW* at Z8-3 drops to OV, DRV at 
Z10-6 rises to +5V DRVG* at Z10-3 goes to OV and because pin 2 of Z11 is tied to +5V 
for the -1 and -3 assemblies, the RUN®* signal at pin 3 of Z1] is OV. In addition, the 
Reader Ready Line (RRDY) at Z5-10 is +5V due to both SS3* and FF2* being at +5V. 
When Z11=-3 drops te OV, single-shot SS1 is triggered producing the Reader Clock Pulse 
(RCP) and its inverted signal RCP* (TP2) (approximately 1 ys width). The RCP* signal 

is used two places: (1) to trigger the two motor phase control flip-flops FF3 and FF4 and 
(2) to trigger the programmed voltage single-shot SS4. RCP is used to trigger the 1.5 ms 
single-shot $S2. 


Single-shot output SS2 sets the FF2 flip-flop causing the Sprocket signal to be locked out 
for 1.5 ms. Since FF2* is held at OV, any noise or start-up jitter from the sprocket signal 
is prevented from generating a true Data Ready signal. At the end of the 1.5 ms period, 
FF2 is released. By this time, the tape is up to speed and the only signal available to 
reset FF2 is the positive-going sprocket signal. 


Flip-flops FF3 and FF4 are gated with Z15 to energize the phase windings of the motors in 
the desired sequence. The order in which the windings are energized is determined by the 
direction line at Z9, pin 8 which places OV at pin 13 of Z15 for drive right or +5V for 
drive left. Outputs FF3, FF3*, FF4 and FF4* are connected through Z13 in such a manner 
that two phase (@)* lines are true (OV) at atime. The sequencing order for drive left is 
@1* and D4*, DA* and O3*, O3* and D2*, and then G2* and G1*. Drive right is 


the reverse order. 
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$S4 is a retriggerable single-shot which is timed for 15 ms. The first CP signal to 
trigger SS4 places SS$4 at +5V and, in tum, Z13-8 at OV. This has the effect of raising 
voltage VMOT from +10 Vde to +34 Vde. See Section 4.2.4. If SS4 is not retriggered 
within 15 ms, VMOT shuts down to reduce power when tape movement is not required. 
Output $S4* is combined with FF2 to reproduce an end-of=tape sensor. After a drive 
command, if $84 is not retriggered within 15 ms (SS4* will go high) and if no sprocket is 
sensed (FF2 remains high) then the EOT* signal at Z4-6 drops to OV. The SYSRDY* 
signal at Z4=3 then rises to the +5V inactive state, indicating that the system is not 
ready. 


Then the tape comes back on character, the positive going sprocket signal resets FF2. 
The positive going output FF2* is, in turn, used three places: (1) to trigger single-shot 
SS3, (2) to generate the positive going Data Ready (DATRDY) signal at pin 11 of Z12, 
and (3) is gated at pin 1 of Z12 along with $$3* to hold the Reader Ready (RRDY) line 
in the +0V inactive state during the SS3 time period. The function of SS3 is to provide 
a 75 us time delay so that the extemal equipment can examine the data and make the 
go/no=go decision. If the decision to stop is made, the DL* input line must be taken 
high within 50 us (actually 75 us but conservatively specified at 50 us). Otherwise, 
when SS3 times out, the positive going SS3* will cause RRDY to go high, thereby 
generating the next CP and causing the tape to advance to the next character. 


On uniis using the reletypesetter advanced feed hole tapes (110801-3 cards) SS5 is 
added. The jumper between terminals D and C is removed and jumpers between D and 
E and A and B are added. SS5 is a single-shot which provides a 150 us delay of the 
leading edge of the sprocket. This gives the electronic appearance of a non-advance 
sprocket which then resets FF2 in the manner previously described. 


4.2.3.2 Tape Reading Circuits 


Nine photovoltaic cells in the readhead assembly sense the perforations in the tape. 

An illumination system consisting of a lamp and fiber optics provides a continuous beam 
which covers the area of the photocells. The tape is driven over the top of the photocell 
block and when a hole in any track appears between the photocell and the light source, 
the light energizes the photocell. 


Each cell output is applied to the amplifier-latch circuit QI1-Q8, Z20 and Z17. Track 1 
is used in the following discussion since it is typical of tracks 1-8 (the Sprocket signal is 
developed differently as described in a subsequent paragraph). When track 1 becomes 
energized, the negative going signal at the cathede of the photocell tums Q! off. See 
Figure 8-7, sheet 2. Q] is interconnected with pins 6 and 11 of Z20 in a manner which 
allows Q]1 and the first stage of Z20 to function as a Schmitt trigger. The latching circuit 
follows all changes in the photocell until the Data Ready (DATRDY) signal is +5V (see 
as 4.2.3.1). The +5V DATRDY signal is inverted at Z13-12 and locks up Z17 and 
Z20. 


Track | output at Z20, pin 10 is +5V for a hole and is gated with the Mode Select signal 
at Z21, pins 9 and 10. A OV input Mode Select input will provide mode 5 outputs at J2, 
pin |, i.e., when Z21, pin 9 is OV for the no hole condition, J2-1 will be OV. When 
Z21, pin 9 is +5V for the hole condition, J2-1 will be +5V. Conversely, when the Made 
Select signai is +5V (or open) and Z2i, pin 9 is OV, J2-i will be +5V. The Data Ready 
dla ea OUT) is gated in the same manner as the track outputs at pins 12 and 

of Z9. 


The. sprocket track is somewhat different than the other eight tracks in that its Schmitt 
trigger uses an inverter Q9 (sheet 1) rather than a latch. It is used to start the DATRDY 
signal and is not gated with the Mode Select Signal. 
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4.2.4 POWER SUPPLY CHASSIS AND POWER SUPPLY CARD 113681-001 


Figures 8-8 and 8-9 show the schematic for the power supply and the Power Supply Card 
113681-001, respectively. This section supplies the various voltages used throughout the 
6120 systems: +35 VDC, +27.5 VDC, +5 VDC, +12 VDC and VMOT. AC power is 
applied to the unit through FL101 and $1 to T101 which produces various voltages at the 
secondary windings. See Figure 8-8. Taking the voltage winding on T101 from top to 
bottom as they are schematically represented in Figure 8-8, the 12 VAC windings cre 
applied to the circuit card at pins 11 and 12 of J103. A ful bridge rectifier consisting of 
CR10=-CRI13 on the power supply card is used to rectify the 12 VAC which results in the 
unregulated +12 VDC and -12 VDC. 


Diodes CR7 and CR8 on the power supply card accept and rectify the 11 VAC winding 
from TI01. The resulting voltage, in turn, is filtered by R11 and C5 and applied to pin 
1 of the +5 V regulators, Z] and Z2. R14 and R17 are in the ground paths of Z1 and 
Z2 and provide the adjustment for the +3 V logic and the reader lamp, respectively. 


The 23 VRMS output from T101 is rectified by BR101 and filtered by C102 before being 
passed through to the power supply card as the +27.5 VDC. R10 on the card provides a 
discharge path for C102 when power is turned off. BR102 is tied across the 37.5 VRMS 
windings to generate the +48 VDC supply which is filtered by C103. The +48 VDC is 
then applied to the power supply card and used to supply a 36 V Zener diode, CR6. 
The Zener voltage is regulated by Q1I01 (located on the chassis) and the emitter output 
is used as the +35 VDC supply. R8 is used to discharge C103 when power is turned off, 


BR103 is also tied across the 37.5 VRMS winding to generate the +50 VDC which is then 
filtered by C104, R102 and C105. The +50 VDC is applied fo the collector of a series 
pass transistor Q102 (located on the chassis) and to a constant current source comprised 
of QI] and its bias network. QI supplies the base drive for QI02. Control of the pass 
transistor is achieved by shunting some of the current from QI] through Q2 instead of 
allowing it to reach the base of Q1]102. A resistive network comprised of R4-R6 applies 
a voltage proportional to VMOT to the base of Q2, @Q2 compares this voltage to the 
6.2 volts developed by Zener CR5 and shunts more or less the base current to QI02 as 
required to maintain VMOT constant. 


When the reader step motor is stepping, the junction of R6 and R7 is held at ground 
potential by the V PRGM line and VMOT is set by R5 for approximately +34 VDC, 
During periods when the motor is stopped for longer than 15 ms, V PRGM appears as an 
open circuit and allows current to flow through R7 to OV. This change in the divider 
network forces VMOT to regulate at approximately 1/3 of the running potential, thereby 
reducing motor dissipation during periods of inactivity. This voltage is set as described 
in Section 5.7, setps bb and ff. 


4,3 RPM 612M PUNCH MECHANISM 


The operation and maintenance of the RPM612X Punch Mechanism is described in a 
yer manual. The RPM 612X consists of punch head, punch pin drive linkage, 
solenoids, stepper motor, tape guide and pathways. The three windings of the stepper 
motor control the movement of the tape and their energizing sequence determines the 
direction of movement, See the description of the punch control logic as described in 
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Section 4.2.1.1 for the Perforator Logic Card. The solenoids are operated from Q8-Q25 
along with suppression diodes CR5 and CR13 all of which are mounted on the Perforator 
Driver Card. Zener diode CR14 is used to speed the suppression process. Each solenoid 
is fused with a 2A, 250V fuse. These fuses are mounted on the Perforator Driver Card. 


4.4 LIGHT SOURCE 


A filament type lomp rated at 5.0 VDC is used as the light source. It is operated at 
approximately 15% below rated voltage to provide a long life expectancy. The lamp 
is mounted in a sleeve at the rear of the front panel. A lens contained in the lamp 
focuses the light to the fiber optics system which, in turn, conducts the light to the 
photocells. 
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SECTION V 


MAINTENANCE 


5.1 GENERAL 


The REMEX tape perforator/reader systems are designed to keep maintenance asa simple 
and infrequent as possible. Table 5-1 lists the maintenance equipment required for the 
various procedures. To prolong the life of the equipment and minimize downtime, certain 
checks and preventive procedures cre set up in Section 5.2 and5.3 and Table 5-2 with 
suggested schedules. Section 5.4 outlines possible malfunctions along with probable 
cause and remedies. The remaining sections describe the required adjustment procedures. 
Replacement procedures are given in Section 6. 


Table 5-1. Maintenance Equipment Required 


Extended Board, REMEX Part Number 111041 I 
Extractor Tool ( for pin removal on Amp plastic ] 
connectors) Amp 45447-1, REMEX P/N 716056113 

* Flexible Feeler Gauge, 0.010 to 0.011 inch or 1 


three pieces of 3.7 mil mylar tape stapled together. 
Plastic shim stock is available from the Artus Corp. 
Englewood, N.J. 07631 


* Frequency Counter, 10 Hz to 10 MHz, 5V input ] 
Miller-Stephenson MS-200 Magnetic Tape Head 1 
Cleaner (REMEX Part Number 716004-150) 

* Pulse Generator, 10 Hz to IMHz, up to +5V amp- I 


litude, | ps to 100 ms width 

* Oil, non-detergent, SAE-10 

* Oscilloscope, DC to 10 MHz, single sweep 
Spring Seale, | |b. 

* Voltmeter, Digital, 0-0.1 ma, 0-100 m V de, 
0-100V de, 100K impedance or greater 


Cs ee eee | 


* Not available from REMEX 


5.2 PREVENTIVE MAINTENANCE, PERFORATOR SECTION 

Preventive maintenance, which includes inspection, cleaning and lubrication, should 

be done as described in Sections 5.2.1 through 5.2.3 in order to maintain peak per- 
formance. In addition, in order that the warranty remain in effect, the unit must be 
maintained in accordance with instructions outlined below (see Section 1.3 and page iii). 
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A preventive maintenance schedule and log are presented in Table 5-2 which indicates 
the item, frequency of action, and references the maintenance paragraph. For customer 
convenience the table is arranged so that a log can be kept of when each maintenance 
procedure was performed. Periodic service is determined by the number of rolls of tape 
punched (1000 ft. rolls). See Section 5.3 for preventive maintenance of the reader 
section. 


NOTE 


The frequency of service as listed in Table 5-2 has been 
adopted for clean environmental conditions and usage. 
These intervals, however, may vary from one installation 

to another. The punching of oiled paper tapes may increase 
the frequency of service. See the note in Section 5.2.1. 


Table 5-2 gives the Preventive Maintenance Schedule for only the tape supply and 
take-up portion of the perforator system. Preventive maintenance and adjustment 
procedures for the RPM 6120 Punch are given in REMEX lechnical Manca for the 
RPM 6120 Punch and must also be followed. 


See 100 ROLL SERVICE 


Preventive maintenance after every one hundred (100) rolls of tape consists of dust 
removal from the punch, a functional check and lubrication when used with certain 
types of tape. See the REMEX RPM 6120 Technical Manual for the details of the 
100 roll service for the punch mechanism. 


NOTE 


When punching oiled paper tapes, more frequent dust 
removal is necessary since the dust and oil mixture will 
tend to adhere to the punch parts and may affect regis- 
tration. 


5.22121 Functional Check 


The following items should be cheeked for the proper operation after every 100 rolls. 
of tape: 


@. Check each of the front panel control switches to see that 
they perform the functions outlined in Table 3-2. 


b. Cheek each data line to verify that the appropriate track’ 
is punched when the data input line is in the true condition 
as described in Section 3.3.3. 


c. Verify the proper operation of Asynchronous Reverse Operation 
as described in Section 3.3.4. 


NP oO Ps ele os 
Ue voriry me pres 
f 


outputs at J] 


tae acct oe a os, che Die ee ID eS OE a DB 
ene OFfre TUM NeUUay ang \Puncn YYsSrems neagy) 
pins 12 and 13, as described in Table 3-1. 


e. Check for proper hole registration as shown in Figure 1-6. 
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Table 5-2. Preventive Maintenance Schedule and Log, Perforator Section 
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Frequency, 
Rolls of 


~ 
Q 
Sma 
°c 
o 6 
at 
3 9 
LL. 


Date 
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apy ay 700 ROLL SERVICE 


Preventive maintenance after every 700 rolls of tape consists of those items outlined in 
Section 5.2.1 and those items called out after 700 rolls in the REMEX Technical Manual 
for the RPM 6120 Punch Manual. In addition, a check of those items listed in Section 
5.2.2.1 through 5.2.2.5 is required. 


§3252%1 Bearing Checks (RAB, RAR Units Only) 


The bearings in the following areas should be checked and replaced if required: 


a. Supply Platter 

b. Tape Low Sensor Arm 
¢. Tape Guide Rollers 
d. Supply Tension Arm 


rant A f" - eee 
De hLekod Control! Logie 


Check the adjustments on the control logic circuitry as described in Section 5.5.2. 
Line voltage should be set a nominal value for the voltage being used, not the + 10% 
tolerance levels. 


5.2.2.3 Power Supply Voltages 


Measure and record all voltages listed in Table 5-3 with a voltmeter. All test points 
are located on the Power Supply Card. A change in voltage may be indicative of a 
gradual component failure. Before taking any measurements, allow a short period of 
time for warm up after turning on power. The +28V measurement should be made while 
punching all holes. The section describing each voltage adjustment is listed in the 
Table. All voltages given are with AC at nominal value for the voltage being used; 


not the + 10% tolerance levels. 
CAUTION 


Care should be taken not to short the probe to the 
chassis when measuring the test points on the power 
supply card. 
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Table 5-3. Power Supply Voltage Measurements on Power Supply Card 


| Voltage Pot Procedure _| 
Adjustment Section 
-12 + 2.4V0C a 


712+ +2: 4VDC TPi 

FL ae a A 
EE/CS 
aa 
4.3- Sa 7 VDC R5 5.6 
ids Veinon Nk 


5.2.2.4 Supply Deck Checks (RAB Units Only) 


Sections 5.2.2.4.1 through 5.2.2.4.4 describe the areas of the supply deck which should 
be checked after every 700 rolls of tape. 


5.2.2.4. 1 Tape Tension Arm 


Measure the force on the SURE take-up arm at the center of ifs travel area. The force 
on the arm should be between 1-1/2 and 2-1/2 ounces when measured at the tape roller. 
Measure the force required to lift the arm off the bumper nearest the front panel. This 
force at the tape roller should be between 0.75 and 1.25 ounces when the arm is 1/8" 
away from the bumper. If either force is not as described, replace the arm spring. 


5.2.2.4.2 Tape Lew Switch Actuation 

Measure the distance from inside edge of the tape low sensing arm to the hub at the point 
when the PERF STATUS lamp lights ($8 actuated). This distance should be 5/16" +1/32". 
If this is not the case, perform Section 5.5.5.1. 

5.2.2.4.3 Supply Switch S6é 

Rotate the tape arm clockwise toward the rear bumper. Sé6 should deactuate when rear 


edge of the arm is 0.20" +0.02" from the rear bumper sient tape position). If the switch 
does not operate as described, perform Section 5.5.5.2 
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5.2.2.4.4 Supply Error Switch, $7 


Rotate the tape arm clockwise toward the rear bumper. S7 should actuate when the arm 


is 0.40" +0.02" from the stop. If the switch does not operate asdescribed, perform 
Section 5.5.5.2. 


5.3 PREVENTIVE MAINTENANCE, READER SECTION 

Preventive maintenance, which includes cleaning, should be checked periodically in 
order to maintain peak performance. In addition, in order that the warranty remain in 
effect, the unit must be maintained in accordance with the instructions outlined below 
(see Section 1.3 and page iii). A preventive maintenance schedule and log are pre- 
sented in Table 5-4 which indicates the item, frequency of action and references the 
maintenance paragraph in this section. For customer convenience, the table is arranged 
so that a log can be kept of when each maintenance procedure was performed. Also 
refer to Section 3.6, Operational Maintenance. 


NOTE 


The frequency of cleaning as listed in Table 5-4 

has been adopted for clean environmental conditions 
and usage. These times, however, may vary greatly 
from one installation to another. For example, a 
reader used in a machine shop to program numerical 
controls may require maintenance procedures con- 
siderably more frequently. 


In all cleaning procedures, avoid using cleaning methods 
and materials other than those recommended in this manual. 
Certain cleaning compounds will damage parts of the reader, 
especially in the readout assembly area. REMEX primarily 
recommends the use of Miller-Stephenson MS~200 Magnetic 
Tape Head Cleaner (REMEX Part No. 716004-150) for most 
areas requiring cleaning. However, due to the degreasing 
nature of the cleaner, it should not be used in areas where 
the spray may come in contact with bearings or other oiled 
parts. This cleaner may be obtained from REMEX or directly 
from Miller-Stephenson Chemical Company at one of the 
following locations. 


9.361 CLEANING 


1001 East First Street 1350 West Fullertan Avenue 


Los Angeles, California Chicago, Illinois 60614 
90012 
Route. 7 


Danbury, Connecticut 068 10 
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To use the cleaner, hold the spray can 4 to 6 inches from the area to be cleaned and 
allow spray to flush the dirt off. Ifa heavy buildup is present, loosen with the spray 
mist and scrub with a cotton swab. A 6~inch pinpoint, spray nozzle extension is 
available for hard-to-reach areas or for delicate applications. Avoid spraying on 
lubricated surfaces or parts. . 


If the Miller-Stephenson cleaner is not available, a small amount of isopropy! alcohol 
applied to a clean, lint-free cloth or cotton swab may also be used. However, it should 
be used carefully and sparingly since damage to the photocell and the finish on the plastic 
covers may result. Use only clear, unadulterated isopropyl alcohol. Do not use ethyl 
alcohol or denatured alcohol as the denaturing agents vary and may damage reader. 


lt_is important that, whether the M$-200 cleaner or the 
isopropy! alcohol is used, only the amount required to 
clean the surfaces be applied. Never saturate or drench 
the greas to be cleaned. Never apply these materials to 


the lamp assembly. 


5.3.1.1 Readhead Assembly Cleaning 


The top surface of the readhead assembly should be cleaned every two weeks (for most 
installations having clean environments; dirtier environments which contain dust, oil and 
sprays, such as machining areas, may require cleaning as much as every eight hours). 
Cleaning is extremely important because any dirt or foreign material in this area can 
create errors in readout. Use the bristle brush supplied or the cleaning materials and 
methods described in Section 5.3.1 and clean the surfaces of the readhead assembly 

and the upper tape guide assembly. Care should be exercised so that no residue remains 
from the recommended cleaning materials when the cleaning operation is completed. 


5.3.1.2 Sprocket Cleaning 


The sprocket wheel should be checked for cleanliness every two weeks. Depending upon 
tape conditions, accumulations may build up on the sprocket and be transferred to the 
sprocket holes in the tape which may cause readout errors. Use the recommended cleaning 
materials described in the caution in Section 5.3.1. Care should be taken so that the 
alignment of the sprocket wheel is not disturbed. If the sprocket wheel requires adjust- 
ment, refer to Section 5.7. 


oe ee De Tape Inspection 


Repeated handling and usage of the tape leads to a build up of grease, oi! and dirt on 

the tape. When the build up becomes excessive, this material will become lodged in the 
tape transport areas and could cause tape reading errors. To prevent this, the tape should 
be thoroughly inspected every two weeks and repunched if required. 
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5.3.1.4 General Cleaning 


The entire reader should be cleaned every year. Use the following procedure: 


Using the bristle supplied with the unit and/or low pressure 
compressed air, remove all dust and dirt, paying particular 
attention to all moving parts. Use the recommended materials 
described in the caution in Section 5.3.1 to remove any grease 
or other accumulations. When cleaning, use care not to damage 
components on the circuit board. 


S.sce LUBRICATION 


All points of rotation on the system have permanently lubricated bearings and should not 
require lubrication for the life of the part. The mechanism requires lubrication as des- 
cribed in the manual for that unit. 


5.4 TROUBLE-SHOOTING 

Trouble=shooting is presented in the form of a chart, Table 5-5, which should be consulted 
whenever the performance of the system is unsatisfactory. The chart is divided into three 
columns: Indication — the way in which the malfunction became evident, Probable Cause — 
the possible reason or reasons for the malfunction, and Remedy — the manner in which the 


malfunction may be corrected. 


When operating the unit either in the rack. or on a test 
bench, make sure it is elevated sufficiently such that 
the intake air flow through the fan at the bottom of the 
unit is not restricted. Damage to the unit, especially 
the punch, will result if sufficient cooling by the fan 
is impeded. Note also that the fan is attached to the 
power supply assembly. Thus, when the power supply 
is removed the source of cooling for the punch mecha- 
nism is also removed. mrs 


5.5 ADJUSTMENTS, PERFORATOR SECTION 
529-1 GENERAL 


Proper operation depends upon making and maintaining accurate adjustments. Although 
all adjustments are made at the factory, the following adjustments should be checked 
periodically (refer to Section 5.2 and Table 5-2) and should be performed when the 
perforator performance is unsatisfactory or when certain assemblies are replaced. Adjust- 
ments of the punch are covered in the REMEX Technical Manual for the RPM6120. 
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Table 5-4, Preventive Maintenance Schedule and Log, Reader Section 
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*See Note on page 5-6. 
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Table 5-5. Trouble Shooting Chart 


Indication 


not properly 
adjusted. 


2. Tape punches but 


does not feed. 


card faulty. 


3. 


faulty. 


Probable Cause 
Tape does not punch. = [ AC power not 
present. 
Fuse faulty 


}. 
2. , 
3. Switch S1? faulty. 
4, Tape Error 
present. 
5. +28V not present. 
6 


.  +5V not present. or 


1, Perforator logic 


2 Drive Motor 
Malfunction 


+35V not present. 


Voltage Doubler on 
Perforator Driver 


l. 


Remedy 


Check to see if ac power cord is plugged in. 


_ Check fuse Fl and replace if blown. 


Check fuses Fl through F9 on Perforator Driver 
Card and replace if faulty. 


Check switch S1 and replace if faulty. 


Check for presence of tape error at JI, pin 20. 
If present, correct supply error problem. 


Check Tl and CR3 and CR4 on power supply card 


' for proper operation. 


Check for presence +5VDC at TP6 on Power Supply 
Card. Readjust as described in Section 5.5.3. If 
not present, check the following for proper operation: 


Tl for 11 V RMS, CR7, CRB, C3, R3, RZ, RB, CRID 


or Z1 on Power Supply Card. 


Check operation of card for presence and proper 
sequencing of Pl, 2, and 3 outputs. Replace 
card if outputs are not correct. 


Check operation of drive motor for proper operation. 


Check the following components on the Power Supply 
Card for proper operation: CR5,CR6,CRI1,C5, C4, 
R2. Also check Q101 on the neat sink and Tl. 


Check the Voltage Doubler circuitry on the Perforator 
Driver Card. 
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Table 5-5. Trouble Shooting Chart (Continued) 


Data Input signals 
not present at input 
or improperly timed. 


3. Tape feeds but does 
punch any data holes. 


Perforator Logic card 
faulty; no Punch 
Clock signal. 


4. No feed holes being 
punched. Data holes 


ok. 


Perforator Logic 


Punch Solenoid or 
fuse faulty. | 


| 2. 
5. One data track not Perforator Logic as 
being punched when card faulty. 
true input signal is 
present. 
2.  Perforator Driver 1. 
Card faulty. 
3. Punch Solenoid or l. 
fuse faulty. 
4. Card connector BE 


contacts dirty. 


Remedy 


Check to see that data inputs are present and of 
correct timing. See Section 3.3.3. 


Check Z6, pin 8 on Perforator Logic Card for 
negative going PCHCLK®* signal. If not present, 
replace card. 


Check Z15, pin 12 on Perforator Logic card for 
positive going DATST. If not present, replace 
card. 


Check for presence of PFSDR output at Z15-8 on 
Perforator Logic card. Replace card if output 
is not present. 


Check operation of Q7 and Q8 on Perforator 
Driver card for proper operation and replace: 
if faulty. 


Check feed hale solenoid on punch and replace if 
faulty. Refer to Punch Mechanism Manual.' 


Check fuse F1 on Perforator Driver Card and replace 
if faulty. 


Check associated output on Perforator Logic card for 
positive active signal when Data and Data Clock are 
present. If output not present, replace card. 


Check appropriate drive circuitry on Perforator Driver 
and replace if faulty. 


Check appropriate solenoid on punch and replace 
if faulty. Check fuse on Perforator Driver Card. 


Clean connector contact. 


CLG 
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Table 5-5. Trouble Shooting Chart (Continued) 


Indication 


1. Timing improperly 1. 


Punched holes incomplete 
adjusted. 


or ragged. 


Supply reel unwinds too 1, Servo faulty 1. 
much tape; Supply switch 
actuates (RAB and RAR 


units) . 


2. Brake circuitry l. 
faulty. 
le 


3. S6 malfunction. 


PERF STATUS light 1. 
burned out. 


2. Tape Low Switch l, 
Actuator 
misadjusted. 


3. Switch $8 faulty. 1 


Tape FEED/DELETE Switch,}}. Switch S3 faulty. iP 


53, depressed, tape does 
2. Perforator Logic 1. 
card faulty. 
e ] 6 


not feed, 
PCHCLK* not 
inhibited. 


No low tape indication 1, 
when tape supply is low. 


. Tape FEED/DELETE 
switch, 53, in FEED 
position, Tape-feeds, 
data tracks not inhibited. 
11. Same data line repunclhed 


on next line with new data 
present cit input. 


Perforator Logic card | 1. 
faulty. 


Remedy 


Probable Cause 


Adjust control logic timing as described in Section 5.5.2. 


Check servo on Perforator Driver Card and 
replace card if faulty. 


Check brake circuitry on Perforator Driver card and 


replace if faulty. | 


_ Check for proper operation of S6 as described in 


Section 5.5.5.2. 
Check PERF STATUS lamp and replace if burned out. 


Adjust Tape Low Switch Actuator as described in 
Section 5.5.5.1. 


Check S8 for proper operation and replace if faulty. 


Check switch S3 for proper operation and presence 

of OV at J8, pin 2, when switch is in FEED position 

or OV at J8, pin 1, when switch is in DELETE position. 
Check operation of 25, Z10 and Z15 on card and re- 


place if faulty. 
Check for presence of OV at pin 8 of Z6 during punch 


_cycle. If present, replace Perforator Logic card. 


Check for presence of positive going DATST signal at 
Z15, pin 18. If not present, replace Perforator Logic 
card. 


Check for proper operation of data latches Z13 and Z18. 
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cis 


12. Punch advances tape 
in one direction only. 


13. Wrong data being 
punched (more than 
one hole). 


| 14, Holes being punched 


instead of no holes and 
no holes punched where 
holes are required. 


15. Short registration or 
double punching. 


16. No track outputs on any 
track. 


17. Outputs present on all 
but one track or one 
track intermittent. 


1 e : 
1. 
] 


Table 5-5. Trouble Shooting Chart (Continued) 


Probable Cause 


Perforator Logic 
card faulty. 


Input mode not 
compatible. 


Proper Direction 
Signal not present. 

2 Perforator Logic 
card fault 


1. 
1. 


| 


2 Data inputs not stable | 2. 
before Punch 
| Command is issued. 


] Punch mechanism 1. 
faulty. 

2 Incorrect control 1. 
logic timing. 


Fiber Optics Light 
misaligned 


2. 


Readhead dirty 


Defective Photocell 


3. Punch pins sticking. | 1. 
}. Readhead dirty 

2. 

l. 


Defective component | 


on Reader Card 


Remedy 


Check for presence of proper direction input signal 
as listed in Table 3-1. 


If proper input is present, replace Perforator Logic card. 


Check for proper inputs at JI, pins 1-8. If correct 
inputs are present, replace Perforator Logic card. 


Check operating instructions, Sections 3.3!3 and 
ee ‘ 


Check inputs to see if they conform to the input mode 
selected at J1-14. 


Check trouble shooting chart in punch manual. 
Check adjustments in Section 5.5.2. 


Lubricate punch per instruments in the RPM6120 manual. 
Clean Readhead Assembly as described in Section 5.3.1.1... 
Check alignment of the Lamp Source as described in 
Section 5.7. 

Clean Readhead Assembly as described in Section 5.3.1.1. : 


Check the output of the Readhead assembly as described 
in Section 5.7 and replace if defective as described in 
Section 6.7. 


Check the components and IC modules associated with the 
particular track output. Refer to Tape Reading Circuit 
description, Section 4.2.3.2. 


FL-S 
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Table 5-5. Troubleshooting Chart (Continued) 


Probable Cause 


1. Tape transmissivity 


Indication 


Track output present with 
no hole punched in tape. 


Window closed, POWER 
switch is ON, correct 
drive signals present; tape 
does not move. 


. Tape does not stop on 
character 


. POWER switch ON; lamp 
does not turn on, no DC 
voltages 


2. Defective Photocell 


3. Defective component 
on Reader card 
|} 1. POWER switch, S], 
defective 
~« RUN-LOAD switch, 
$9, defective 


2 

3. Defective *component 
on reader card 

4, Step Motor defective 

1. Improper reader 
alignment 


2. Defective component 
on Reader card 


1. No AC power 
| 2. Fuse Fl blown 


POWER switch, S1 
defective . 


Power Supply 


defective 


2 
3 
4 


Defective Transformer, 


Remedy 


Tape must have a transmissivity of 57% or less as specified 
in Table 1-2. 


Check the output of the Readhead assembly as described in 
Section 5.7 and replace if defective as described in 
Section 6.7. 


Check the components and IC modules associated with the 
particular track output. Refer to Tape Reading Circuit 
description, Section 4.2.3.2. 


Check switch 51 and replace if defective as described in 
Section 6.11. 


Check switch S9 and replace if defective as described in 
Section 6.12. 


Check operation of Reader card, Refer to description of 
Driver Circuits, Section 4.2.3.1. 


Check $1 thru $4 outputs from Reader card to see if they are 


present. If so, replace stepper motor as described in Sec. 6.9. 


Perform Section 5.7 


Check operation of Reader card. Refer to description of 
Driver Circuits, Section 4.2.3.1. 


Make sure AC power cord is plugged into outlet. 
Check fuse and replace if required. 


Check switch S1 and replace if defective as described _ 
in Section 6.11. 


Check Reader card for proper operation of +5V power 
supply. See Power Supply description, Section 4.2.4. 


Check T1] and replace if faulty as described in Section 6. 10. 
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GInS 


Probable Cavse 


22. Continuous tape speed less 1. Tape out of registra- 
thatn 300 characters/second tion 


2. Sprocket out of 
rotational alignment 


3. Defective component 
on Reader card 


1. Drive system 


23. Irregular movement of tape. 
improperly adjusted 


2. Sprocket wheel 
ent or worn 


3. Tape guide assembly 
worn 


24. 


+5V suppl 
or too hig 


y voltage too low 1. Defective regulator 


2. TI malfunction 


Table 5-5. Troubleshooting Chart (Continued) i 


Remedy 


Check tape registration to make sure tape conforms to 
specifications as described in Section 3.7. 


Check alignment of reader as described in Section 5.7, 


Check Reader card for proper operation of drive circuits 
and single shot timings. See Drive Circuit Discussion, 
Section 4.2.3. 1 and timing diagram, Figure 4-4, 


Perform Reader alignment as described in Section 5.7. 
Replace sprocket wheel as described in Section 6.9. 
Replace tape guide assembly 

Check operation of Z] or power supply card and replace 


if required, 


Check for presence of 1] VRMS across the red and 
grey terminals of Tl. Replace Tl if not present. 


3.9.2 PERFORATOR LOGIC TIMING ADJUSTMENTS 


The following single-shot adjustments on the Perforator Logic card contro! the punching 
cycle and are required any time the Perforator Logic card or punch is replaced. This 
procedure is to be performed with a nominal line voltage of 115 VAC or that voltage on 
which the transformer is set to run; not the 10% high or low tolerance. See Figure 5-1 
for location of potentiometers and test points. Figure 4-3 shows the timing relationship 
of these signals. 


a. Install a roll of tape (RAR, RAB units) or a box of fan folded tape 
(RAF units) of the type to be used and thread it through the system. 
See Section 3.3.1. 


b. Perform Section 5.5.3. It is important that the +5V Power Supply 
be adjusted before finishing this procedure. 


¢. Place the FEED/DELETE switch in the DELETE position. The remaining 
steps are to be performed with a nominal line voltage of 115 VAC (or 
that voltage on which the transformer is set to run; not the 10% high 
or low tolerance). The remaining procedure is performed while punch- 

ing a delete (al! hole pattern). 

d. Observe the positive pulse at TP1 and adjust R18 for pulse width of 4.1 
+0 -0.1 msec. Ground can be picked up at JI, pins 18, 23 or 25. 


e. Place the scope probe at TP6 and adjust R21 for pulse width of 4.1 +0 
-0.1 msec. 


f. Measure the solenoid de voltage trom TP4 to TP! on the Power Supply Card. 


g. Place the scope probe atTP2 on the Perforator Logic Card and adjust 
R17 for a positive pulse as given in Table 5-6 depending upon the 
solenoid de voltage measured in step f. 


h. Place the scope probe at TP4 and adjust R20 for a positive going pulse 
of 1.0 +0.2 ms. 


i. Place the scope probe at TP5 and adjust R19 for a positive going pulse 
of 1.0 0.2 ms. 


j- Continue punching approximately 50 feet with all holes after steps d 
through h have been performed. Check punching performance at line 
voltages of 105 VAC and 125 VAC. Be sure holes are cleanly punched 
without ragged edges or elongation and that complete penetration is 
occurring. Repeat for each data channel punching alone at 10 cps 
and 120 cps. 


Table 5-6. Solenoid D.C. Voltage vs Single-Shot Pulse Width 
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R14. RS. RI7 TPS TP7 
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VMOT -12¥ +12V LAMP +5¥ 
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PERFORATOR DRIVER CARD 
PERFORATOR LOGIC CARD 
READER CARD 


Figure 5-1, Location of Circuit Card Potentiometers and Test Points 
55343 +5V POWER SUPPLY 
The following procedure describes the adjustment of the +5V power supply: 
é Place the POWER switch into the ON position. 


b. Place a digital voltmeter across TP6 and TP! on the Power 
Supply card. 


c. Adjust R7 until the meter reads +5,2+0.05 VDC. Note: Circuit 
cards have noise filters that result in +5.0 VDC in circuits. 


d. Remove the meter leads. 


e. If the Power Supply card is ever replaced, the logic +5V must 
be adjusted prior to installing the other cards. 
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5.5.4 SUPPLY DECK ADJUSTMENTS (RAB UNITS ONLY) 


The following adjustments are required to insure proper mechanical operation of the 
supply deck. 


5.5.4.1 Tape Low Switch Actuator (RAB Units Only) 


The adjustment of the tape low switch $8 actuator is performed as follows: All items 
in parenthesis refer to the items in Figure 5-2, 


a. Remove all power from the system by disconnecting P1, P2 and the 
power cord, 


b, Remove any tape from the deck assembly. 
c. Place an ohmmeter across the NO and C contacts of switch S8, 


d. Move the low tape arm in toward the hub and note the distance 
at which the switch actuates (meter read zero ohms). This distance 
should be 5/16" + 1/32” from the hub. 

e. If it is not, loosen nut (A) and rotate screw (B) until $8 actuates 
at the distance specified in step d. 


f, Remove the ohmmeter. 


5.5.4.2 Supply Servo Switch $6 and Supply Error Switch $7 Adjustment 
RAB Units Only) 


The following procedure describes the adjustment of the servo supply switch, $6, and the 
supply error switch $7. 


a, Remove all power and control signals from the system by disconnecting 
P1, P2 and the power cord. 


b. Remove any tape from the deck assembly. 


c. Remove the set screw which holds the supply platter to the shaft, Remove 
the supply platter. Be careful not to lose the ball bearing in the shaft 
hole in the platter. 


d. Attach an ohmmeter across the NO and C contacts of S6. 
The ohmmeter should read infinite ohms (switch deactuated) 
with the arm in its extreme counterclockwise position. 


e. Rotate the arm clockwise toward its extreme bumper stop. Sé6 should 
actuate (ohmmeter reads zero ohms) when the edge of the arm nearest 
the bumper is between 1.62 and 1.00 inch from the bumper. Continue 
rotating the arm clockwise toward the extreme bumper. S6 should de- 
netumtea whan tha atane al thea meee, wcewenct the Lionas tc ONE ONE 
Morus wit IIe CUYye UL Mc Uni MCUPest TI DUIMIPEP Is VevVU tT U.US 
inch from the bumper. If either or both of these conditions do not exist, 
loosen the screws which hold $6 and adjust S6 until these conditions are 


present. 


f, Attach the ohmmeter across the C and NO contacts of $7, The 
ohmmeter should read infinite ohms (switch deactuated) with the arm 
in its extreme counterclockwise position. 
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MMC 570A 


Figure 5-2. Supply Deck Adjustments 
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g. Rotate the arm clockwise toward its extreme bumper stop, S7 
should actuate (ohmmeter reads zero ohms) when the edge of the 
arm nearest the bumper is 0.40 + 0.05 inch from the bumper. 
Rotate the arm counterclockwise to its extreme bumper position. 
$7 should actuate when the edge of the arm nearest the bumper 
is 1/8 + 1/32 inch from the bumper. If either or both of these 
conditions do not exist, loosen the screws which hold $7 and 
adjust S7 until these conditions exist. 


h. Replace the supply platter. It may be necessary to slightly push 
the drive roller away from the platter area to reinstall the platter. 


i. Perform the reverse of step a. 


5.6 READER LAMP VOLTAGE ADJUSTMENT 


The voltage setting of the reader lamp is a function of the cell outputs and must be made 
as described in Section 5.7, steps w and x. 


3.7 READER ALIGNMENT 


Proper operation depends upon making and maintaining accurate adjustments. Although 
all adjustments are made at the factory, the following adjustments should be checked 
periodically (refer to Table 5-4) and should be performed only when the tape reader 
performance is unsatisfactory or when any of the following items is replaced: distributor, 
readhead assembly, upper tape guide assembly, mechanism assembly, sprocket, step 
motor or circuit card. Letter designations in parenthesis refer to items called out in 
Figure 7-1. 


Improper adjustment of this procedure will result in one or both of the following problems: 
(1) Reading error, especially in computer applications and (2) Restriction of the tape 
tolerances capable of being read, i.e., either long or short tolerance tapes, not the 
+0,025 inch in either direction as specified in Section 3.7. 


This is a factory set adjustment and should not require 
readjustment unless one of the aforementioned components 
has been replaced or the reader performance is unsatisfactory. 


a. Remove all power and control signals by disconnecting P1, 
P2 and the power cord plug. 


b, Remove the Upper Cover Assembly (1) by loosening the two 
6-32 binder head screws (A), flat and lock washers at the 
rear of the reader panel, 
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Remove the Reader Panel Assembly from the Front Panel 
Assembly. Leave the cables attached to the unit. See 
Section 6.13. The Reader Panel Assembly should be 

moved out far enough to allow access the various items 


at the rear. "ON 


The procedure outlined in. steps d through k should 
not be performed unless the readhead assembly, 
mechanism assembly, sprocket or step motor has been 
replaced or the reader performance is unsatisfactory. 
Prior to adjustment, steps d, f, g and h should be 
checked and corrective steps e and/or i, j, k and | 
performed only if necessary. 


Remove the Upper Tape Guide. Check the clearance between 
the readhead Sune tape riding surface and the sprocket 
perimeter high point by placing the end of a small steel rule 
on the surface and rock the sprocket in both directions. See 
Figures 5-3 and 5-4, Observe that the perimeter high point 
clears the steel rule by a few thousandths of an inch. The 
sprocket teeth must have maximum tape penetration with no 
interference when driving tape. If the sprocket is not 
positioned as described perform step e. 


If the conditions of step d do not exist, loosen two screws (D) 
which hold the motor heat sink to the panel, Adjust the height 
of the motor so that the conditions in step d exist. Tighten 
screws (D). On some units it may also be necessary to loosen 
the four 8-32 socket head screws (B) at the rear of the panel 
which hold the Mechanism Assembly to the Front Panel and 
move the Mechanism Assembly to achieve the required setting. 
This should only be attempted if the adjustment cannot be made 
with the motor only. Tighten screws (B) if required. Check 
the conditions in step d again and perform step e as required. 


If the motor has been running for a period of time, 

it or the heat sink may be too hot to touch comfortably. 
Allow sufficient time for the motor and heat sink to cool 
before any adjustment or use a cloth or pair of gloves. 
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READHEAD HOUSING STEEL RULE 
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ADJUST FOR MAXIMUM /, 
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MMC 353B 


Figure 5-3. Sprocket Relation to the Tape Riding Surface. 


Figure 5-4, Checking the Sprocket in Relation to Tape Riding Surface, 
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f, Insert a loop of tape known to have been punched to within 
+0.0025 inch in a 5-inch span (0.05% error). 


NOTE 


Since repeatability of the feedhole placement 
in either direction is essential, a tape whose 
accumulated error in a 5-inch span is consider- 
ably better than 40.025 inches (as specified in 
Section 3.7) must be used in this procedure. 
Remex specifies a tape known to be punched to 
within 0.0025 inch in a 5-inch span 40.05% 
tolerance). Note that most Remex punches are 
specified at + 0.025 and therefore these tapes 
should not be used for this adjustment unless the 
tape has been checked on a registration gauge 
and found to be within + 0.0025 inch. 


ge Loosen nut (T) which holds the fiber optics light source to the 
reader panel and rotate the light source away from the light 
tunnels, 


h. With the rear edge of the tape parallel to the front panel, align the 
holes over the light columns in the readout assembly so that they are 
concentric. See Figure 5-5. The tape must remain parallel to the 
front panel so that no skew is present. With the tape in this position, 
the sprocket teeth should be centered in the sprocket holes in the 
tape. Skewing is indicated by tracks 1 and 8 not being concentric. 


i. If the conditions of step h do not exist, loosen the two set 
screws (J) which hold the sprocket to the motor shaft move 
the sprocket in or out on the shaft until the teeth are centered 
in the feed holes and the tape holes remain concentric with 
the light tunnels. Tighten screws (J). Recheck the adjustment 
and readjust as required. 


j- Connect the power plug and place the POWER switch into the ON 
position. The motor should be energized. 


k. Loosen the single screw (S) which holds the motor to the heat 
sink (some earlier models may have two sets screws). 


|, Rotate the motor so that the holes in the tape are concentric 
with the light columns in the read head and the sprocket teeth 
are centered in the feed holes. Tighten the set screws. Recheck 
the adjustment and readjust as required. 


m. Remove the 0.05% tape. 
n. Place the POWER switch in the OFF position. 


o. Make sure jack screw (E) is not protruding below the surface 
of the Upper Tape Guide. 


p. Insert three layers of 0.0037 mylar tape (approximately 0.011 
inch) stapled together at one end or a piece of 0.010 plastic 
shim stock (see Table 5-1) between the Upper Tape Guide and 
the Readhead Assembly. 
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Figure 5-5, Alignment of the Sprocket with the Light Columns, 
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Figure 5-6. Adjustment of the Upper Tape Guide. 
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Referring to Figure 5-6 use screws (H) and (N) to adjust the Upper 
Tape Guide so that there is maximum contact, firm pressure on the 
tape, and parallelism from A to B. Use screw (H) for lateral 
movement and screw (N) for rotational movement. From points 

B to C, the Upper Tape Guide will not show this parallelism. 


Remove the three layers of tape. 


Insert two layers of tape between points A and B only or a strip 
of 0.0075 shim stock. ; 


Screw down jack screw (E) which will raise the Upper Tape Guide 
slightly. Adjust screw (E) until there is free movement of two 
layers of tape or shim stock between points A and B. This should 
provide a gap of between 0.009 and 0.011 inch. 


Remove the two layers of tape or shim stock. 


Connect P11 coming from the Readhead Assembly to a test circuit 
as shown in Figure 5-7. Connect a digital voltmeter in parallel 
with a IK resistor. Place the POWER switch in its ON position. 


Place a digital voltmeter across TP7 and TP1 on the Power Supply 
card and adjust R5 until the meter reads +4.3 Vdc. This is only 
a preliminary step. The final lamp voltage is set in step x. 


The nut (T) holding the fiber optic light source to the front panel 
should already be loose (step g). Rotate the fiber optic light source 
until the current through the IK resistor is between 100 and 110 
microamps for the sprocket cell. If the current is excessive reduce 
the lamp voltage. If the current is below the minimum requirements, 
loosen nut (U) which locks the lamp in the sleeve and screw the lamp 
in or out to obtain the required current. Tighten nut (U). If the 
current is still below the minimum requirement, increase the lamp 
voltage slightly to obtain the required current. Do not increase 

the lamp voltage above +4.7 Vdc. When the required current is 
obtained for the sprocket, the minimum current for each of the 

data cells should be 80 microamps. The maximum output from any 
data cell should be 160 microamps so that tapes with the highest 
permitted transmissivity can be read without error. 


Place the POWER switch in the OFF position and reconnect P11. 


Place the POWER switch in the ON position and insert the 0.05% 
described in step f. 


Drive tape in either direction using the direction switch or the 
external drive lines in continuous drive mode. Continuous drive 
is recommended rather than step mode operation since the tape 
speed must be above 60 cps. , 


Place a digital voltmeter across TP8 (VMOT) and TP1 (OV) on the 
Power Supply Card and adjust R15 for +34 Vde at TP8. This isa 
preliminary step. The final voltage is set in step ff. 
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cc. Connect a pulse counter to TP2 (Data Ready) and TP4 
(OV) on the Reader Card. 


dd. Measure the drive left speed using a DL* signal tied 
to OV at J2-17. Repeat using a DR* signal tied to OV 
at J2-16. If the lowest speed is more than 5% slower 
than the highest speed, loosen screw (S) which holds the 
motor to the heat sink. Rotate the motor slightly so that 
the difference in drive left and drive right speeds is less 
than 5%. Tighten screw (S). Repeat step dd as required. 
When rotating the motor, make sure it is kept tight to the 
panel so that the adjustment in step i not disturbed. If 
steps i and | have been performed correctly only a slight 
adjustment of the motor should be necessary to obtain the 
5% difference in speeds. 


NOTE 


The importance of steps cc and dd is not a specific 
interest in matching speeds, but rather that balancing 
speeds insures proper placement of the feedhole (via 
the sprocket) in relation to its aperture in the readhead. 
The 0.05% tape used virtually assures that there are no 
feedhole placement errors which are attributable to tape 
registration errors, but only to the position of the sprocket 
in relation to the feedhole aperture in the readhead. Thus 
measuring and balancing the slew speed is only an accurate, 
electronic method of assuring that this relationship exists. 
When the speeds in the two directions are properly balanced, 
feedhole placement error will be minimal and independent 
of the direction of the tape, thereby increasing tape read- 
ability to a maximum. 

Pll 


ODN ODA SLAW N — 


BINDING POST Mating connector for 
Pl lis MOLEX 09-60-112! 


MMC 354 
Figure 5-7. Photocell Output Test Circuit. 
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Connect a pulse generator to the DR* input, J2-16. Set 
the pulse generator for 300 pps. 


Connect an oscilloscope to the sprocket cell output at TP3 


on the Reader Card and oberve the jitter at the -0.3 Vde 
level (do not be concerned about the jitter at the +0.6 Vdc 
level nor the time jitter in the leading or trailing edges of 
the waveform). Minimize the jitter by loosening the two 


- set screws (R) which hold the collar to the motor shaft and 


move the collar in or out as required to obtain the least 
amount of jitter. See Figure 5-8, Cycle the reader between 
20 and 330 characters/sec and adjust for minimum jitter. It 
may also be necessary to reduce the VMOT voltage set in 
step bb in addition to moving the collar. WMOT should not, 
however, be adjusted lower than +30 Vde nor higher than 
+34 Vde. Repeat steps ee and ff as required. 


gg. Repeat steps ee and ff for the DL* input, J2-17. 


hh. 


Remove the tape loop, pulse generator, oscilloscope and 
counter and perform the reverse of steps b and then a. 


5-27 


Two Examples of Misadjustment 
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MMC 204A 


Upper Tape Guide and VMOT Properly Adjusted 


Figure 5-8. Sprocket Cel] Output Adjustment for Minimum Jitter. 
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5.8 TAPE SPLICING 


If tape breakage occurs, this break may result in damage to one, two, or possibly three 
characters. When splicing tape for this reader, great care should be used to ensure that 
the proper sprocket hole spacing be preserved. A lap splice should not be used; use only 
a but type splice. To repair the tape without loss of characters, the process shown in 
Figure 5-9.is recommended and is accomplished as follows: 


a. Bring the tape ends together as shown in Figure 5-9A. 


b. Make a sketch of character(s) at the break (A-B-C) and five additional 
characters to the left (5-4-3-2=1) and five to the right (1-2-3-4-5) of 
the broken character(s) (A-B-C). 


¢. Place the left end of the broken tape over a section of blank tape 
containing only feed holes so that at least eight or ten feed holes in 
each tape are aligned with one another as shown in Figure 5-98. Cut 
the tapes at the third undamaged character to the left of damaged 
characters(A-B-C). Use care to insure that feed holes are aligned and 
make cut through the center of the holes in the third undamaged 
character. Characters 5, 4, and half of 3 should remain on the 
broken tape. 


d. Place the right end of the broken tape over the section of blank tape 
so that at least eight or ten feed holes are aligned with one another. 
Feed holes for one-half of 3, 2, and | on the blank tape cut in step ¢ 
should be visible to the left of the broken tape end as shown in 
Figure 5-9C. Cut the tapes at the third undamaged character to the 
right of the damaged character. Be sure that feed holes are aligned 
and make the cut through the center of the holes in the third undamaged 
character. 


NOTE 


One half of character 3 and characters 4 and 
5 should remain in the broken tape. 


e. Place tape ends and new section on a flat surface with feed holes for- 
ward as shawn i in Figure Figure 5-9D (tape is bottom side up). Using 
Silver Scotch® tape, No. 852, splice the new section and the old tape 
ends as shown. That portion of tape that secures the old tape ends 

must cover the first two and a half characters (one-half of 3,4, and 
5) on the old tape ends. The edges of the tape should be between 
characters as shown. Use of 1/2 inch wide splicing tape is recommended 
as shown in Figure 5-9D. 


f. Repunch the characters recorded in step d. 


D aietea Trademark of 3M Company. 
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Figure 5-9. Tape Splicing Procedure 
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SECTION VI 


PARTS REPLACEMENT 
6.1 GENERAL 


REMEX maintains service facilities at its manufacturing location and at service centers in 
major population areas for repair or replacement of components for their products. It.is re- 
commended that one of these centers be contacted for assistance in case of equipment 
malfunction. For the locations of service facilities in any area, contact REMEX at the 
address or telephone listed on the title page of the manual. Please direct inquiries to the 
attention of the Service Department. 


When any part of the system requires replacement or disassembly, the procedures outlined 
below should be follawed closely. The warnings and cautions are included to protect 
personnel and equipment. Notes are included to assist persons unfamiliar with the equip- 
ment. Before attempting any procedure, all instructions for that disassembly should be 
read and understood. 

Quantities of replaceable items suggested as spares are listed in Section 7. All system 
components are identified in Section VII of this manual, along with illustrations showing 
part location. This information may be used to locate parts below unit level if replace- 


ment is required. Always reference the complete model number and serial number when 
making inquiries. 


WARNING 


Potentially dangerous line voltage is applied to components 
within this equipment. If adjustments must be performed with 
power applied, these points must be located and avoided. 
High voltage can be accidentally contacted at TB] and TB2, 
at the OFF-ON switeh/wiring connections, and on the circuit 
cards (rear of the unit). 


6.2 PUNCH REMOVAL 
The following procedure should be used when removing the punch. 


a. Remove all power and control signals from the unit by disconnecting 
P1/J1, P2/J2 and the power cord. 
b. Disconnect P14/J14. Remove the chad box: 


c. Loosen the two screws (items A, Figure 7-8) which holds the punch to 
its support bracket. 


d. Loosen and remove the two screws (items B, Figure 7-8) which hold 
the punch mounting bracket to the punch shock mounts. 
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The punch is now free and can be removed from the system. 
Replacement is the reverse of steps e, d, c, and then b. 


Perform Section 5.5.2. 


FRONT PANEL-CHASSIS SEPARATION 


The following procedure should be used when separating the front panel from the chassis. 


a. 


Remove all power and control signals from the unit by disconnecting 
P1/J1, P2/J2 and the power cord. 


From the front of the front panel remove the four 10-32 BHM screws 
which hold the front pane! to the chassis. On the RAF unit, it is 
necessary fo remove the tape tanks to gain access to these screws. 


Carefully lower the front pane! down and away from the chassis and 


cilow room to perform stepd, 


Disconnect P8/J8 (green), P7/J7 (yellow), P9/J9 (brown; RPS unit only), 
P10/J10 (orange), P11/J11 (red), and P15/J15 (white). 


The front panel is now free from the chassis. 


Reassembly is the reverse of steps d, ¢, b, and than a. 


POWER SUPPLY ASSEMBLY REMOVAL 


The following procedure should be used when separating the power supply assembly from 


6.4 

the chassis. 
a. 
b. 
c. 
d. 
e. 

§=2 


Remove all power and control signals from the unit by disconnecting 


PI/J1, P2/J2 and the power cord. 


Remove the four screws at the rear which hold the power supply 
to the chassis. 


Slide the power supply out sufficiently far to be able to disconnect 
P15/J15 (red, white and black wires coming from $1). 
Disconnect P16/J16 (white) on the power supply card. 


The chassis and power supply with the fan attached are now free. 
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Never operate the punch without the fan in place to 
provide airflow. Permanent damage to the punch could 
result. 


f. Replacement is the reverse of steps e, d, c, b and then a. 
6.5 CARD REMOVAL 


The following precautions should be used when replacing or removing the printed circuit 
cards. 


a. Remove all power and control signals by disconnecting Pl, P2 and 
the power cord. 


b. Never force a card into its connector. The cards pull out and push in 
firmly, but excessive force should never be required. 


If the Perforator Logic Card is replaced, perform Section 5.5.2. 


d. If the Power Supply card is replaced, perform Sections 5.5.3, 5.6, 
and steps t and u of Section 5.7. ~ 


e. If the Reader card is replaced, perform Section 5.7. 
6.6 READER UPPER COVER ASSEMBLY 


The Upper Cover Assembly is held to the front panel by two 6-32 round head screws 
(Item A, Figure 7-1). It should be replaced as a complete assembly. 


Ge7 READHEAD MECHANISM DISASSEMBLY 


This procedure is required when replacing the Upper Tape Guide Assembly, the Readhead 
Assembly (consisting of the Readhead Housing, Photocell Assembly and Light Columns), 

or the Mechanism Assembly (consisting of the Door Mechanism Assembly, Tape Guide Cam, 
Tape Guide Actuator, Slide and Spring). For ease of assembly, it is recommended that the 
Readhead Assembly (part number 1131681) and Mechanism Assembly (part number 113170-1) 
be replaced cs a complete assembly. However, Figure 7-2 is provided for those desiring 

to order the subassemblies that comprise the Mechanism Assembly. Figure 7-1 should be 
folded out from Section 7 to follow during this procedure. The following procedure is 
recommended when replacing any of the above mentioned items: 


a. Remove all power and control signals by disconnecting P1/J1, P2/J2, 
and the power cord. : 


b. Remove the Upper Cover Assembly by performing Section 6.6. 
Disconnect P10/J10 and PII/JII. 


d. Loosen the four 8-32 socket head screws (Item B, Figure 7-1) which 
holds the Mechanism Assembly to the Front Panel at the rear of the 
front panel. The entire Readhead Mechanism Assembly consisting of 
the Tape Guide Assembly, the Readhead Assembly, and the Mechanism 
Assembly is now free to be removed from the panel. 
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e. Remove the two 4-40 binder head screws (Item H, Figure 7-1) which 
hold the Tape Guide Assembly to the Mechanism Assembly. If no 
further disassembly is required, install the new Upper Tape Guide 

Assembly and perform the reverse of steps f through ¢. Perform Section 


5.7 


f. From the underside of the Mechanism Assembly remove the two 4-40 
round head screws (Item |, Figure 7-1) which hold the Readhead 
Assembly to the Mechanism Assembly. The Readhead Assembly and the 
Mechanism Assembly are now separated and can be replaced as individual 
assemblies. It is not recommended that Mechanism Assembly be disassem- 
bled beyond this level. 


g. Reassembly is the reverse of steps f, e, d, and thenc. 
h. Perform Section 5.7. 


6.8 LAMP REPLACEMENT 
The following procedure should be followed when replacing the Lamp: 


a. Remove all power and control signals by disconnecting PI/J1, P2/J2, 
and the power cord. 

Remove the two quick connect terminals at the rear of the lamp. 
Unserew the lamp from the sleeve. 


Replacement is the reverse of steps c, b and then a. 


oon & 


Perform Section 5.7, steps v, w and x. 
6.9 MOTOR AND/OR SPROCKET REPLACEMENT 
The following procedure should be followed when replacing the motor and/or sprocket: 


a. Separate the Reader Panel Assembly from the unit. See Section 6.13. 


b. Remove the Readhead Mechanism Assembly by performing Section 6.7, 
steps a through e. 


c. Loosen the two set screws (Item J, Figure 7-1) which hold the sprocket 
to the motor shaft. If only the sprocket needs replacing proceed to 


step g. 
d. Loosen the two set screws (Item G, Figure 7-1) which hold the motor to 


the heat sink and back the motor out. On some models the two set 
screws have been replaced with single screw S. 


tv 


Install the new motor by performing the reverse of step d. The motor 
should be up flush against the panel. Tighten set screws G of screw S. 


f. Install the sprocket wheel so that: (1) the distance of the back side of 
the sprocket to the front panel is 0.862 + .003 inch (see Figure 7-1) 
and (2) the 1/8 inch long set screw tightens on the flat of the motor 
shaft. Tighten set screws J. 
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g. Install the Mechanism Assembly by performing the reverse of step b. 
h. Perform the reverse of step a. 


i. Perform Section 5.7. 
6.10 TRANSFORMER REPLACEMENT 
The following procedure is recommended when replacing the transformer: 


a. Remove the Power Supply from the chassis by performing Section 6.4. 
b. Disconnect P103/J103 (black) connector. 


c. Remove the six quick disconnect wires as follows: white/green at TB1-8, 
white/yellow at TBI-7, white/orange at TB1-6, white/red at TBI-5, 
white brown at TB1l-4, white at TBI-3. 


d. Remove the four screws which hold the transformer to the power supply 
chassis. 


e. Replacement is the reverse of steps d, c, b, and then a. 
6.1] FRONT PANEL SWITCH REPLACEMENT 


When replacing any switch ‘located on the front panel, it is recommended that the following 
procedure be used. 


a. Remove all power and control signals by disconnecting P1/J1, P2/J2, 
and the power cord. 

b. Slide off the terminals of the switch to be replaced. Note each wire 
for correct replacement. 

¢. Snap the switch out the front of the panel by pressing from the rear. 


d. Remove the switch. Lamps located inside certain switches are access 
ible after removing the rocker cap. 


e. Install the new switch by performing the reverse of stemps d, ¢ and 
b and then a. 
6.12 SWITCHES S9 AND $10 REPLACEMENT 
The following procedure is recommended when replacing either S9 or S10. 


a. Remove all power and control signals -by disconnecting P1/J1, P2/J2 
and the power cord. . 


b. Remove the two 4-40 round head screws (Item L, Figure 7-1) which 
holds Lower Cover Frame to the Mounting Block Assembly and drop 
the Lower Cover Frame. ° 
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6.13 


c. If the Slew Switeh, S10, is to be replaced, unsolder the following 
wires: Orange at $10-1, Yellow at $10-2 and Green at $10-3. If the 
LOAD switch, S9, is to be replaced proceed to step f. 


d. Snap out the out switch S10. 
e. Replacement is the reverse of steps d, c, b and then a. 


If the LOAD switch, S9, is to be replaced, loosen the two 2-56 screws, 
(Item M, Figure 7-1) washers, and hex nuts which hold S9 to the 
Mounting Block Assembly. 


g. Unsolder the following wires: Blue at S9-C, and Violet at S9-NC. 


h. Replacement of S9 is the reverse of steps g, f, b, and then a. 


READER PANEL ASSEMBLY REMOVAL 


The following procedure is recommended when removing the Reader Panel Assembly. 


6-6 
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Ga. Remove Gii poweci an contro! signals by Gisconneering ri/fsi, 


P2/J2 and the power cord. 


b. Remove the two 6<32 socket screws which hold the lower cover 
frame to the panel assembly. 


c. The three 6-32 binder head screws should now be accessible 
which hold the reader panel assembly to the front panel. Remove 
these screws. 


d. On the RAF612X, the tape tray may have to be removed to allow 
the reader panel assembly to be separated from the unit. 


112670-094A 


SECTION VII 


PARTS LIST 
Tel GENERAL 


Tables 7-3 through 7-9 list the electronic and mechanical parts used on the RAB/RAF 
612X series. Tables 7-1 and 7-2 list the recommended spare parts for these models. Stan- 
dard hardware items are not listed. Indented items are part of the assembly under which 
they are indented and the quantity of the indented item is per each assembly. An X ina 
particular model number digit designator denotes any of the combinations given in Figure 
1-6 for that designator is applicable. 


Reference designations refer to the parts illustrated in Figures 7-1 through 7-12. The 
reference designations include a figure number and a part designation number which 
appears on that figure to indicate the location of the part. For example, a "7-1; 12" 
appearing in the reference designation column indicates that the item listed in the 
description column is identified as item 12 in Figure 7-1. All electronic components are 
identified by letter - number combinations (such as $1 and Tl) in the Reference Designa- 
tion column and mechanical parts are identified by number. Reference designations 
contained in parenthesis are associated or function with the parenthetical item. These 
items are generally individual items and not part of an assembly but for reference are 
related back to the main item. All items are available from Spares Order Desk, REMEX, 
1733 Alton Street, P. O. Box 11926, Santa Ana, California 92711. 


7.2 KIT OF PARTS 


The kit of parts contains items used for installation and maintenance and is shipped with 
the unit. - These items are listed in Table I-1. 
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NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE 
COMPLETE MODEL AND SERIAL NUMBER OF UNIT. ALWAYS REFER TO ADDENDUM 
AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES. 


Table 7-1, Recommended Spare Parts List, RAB612XBB 


| Description and Manufacturer's REMEX 
: ___Part No. | Part No. | Quantity 


Reference 
Designation 


Diode, Zener IN456]1 704022-103 1 CRI 

Fuse, 4A, Slow Blow (100, 115 or 127 VAC Operation) | 705710-128 3 F101 

Fuse, 2A, Slow Blow (220 to 240 VAC Operation) 705710-139 3 F101 

Fuse, 2A, Perforator Drive Card 705725=110 3 FI-F9 

Fuse, 1/4A, Power Supply Card 705725-102 2 Fl 

Fuse, 4A, Power Supply Card 705725=112 2 F2, F4 

Fuse, 2A, Power Supply Card 705725-110 Z F3 

Lamp, 14 V, Chicago Miniature 362 715071=138 3 DS1 

Lamp, Indicator, 14 V, Tec=Lite MCL-D-3-2182 715070=125 1 DS] 
(Duplicator 012 Option Only) 

Lamp, 5 V, REMEX Specification 715071-141 3 DS2 

Perforator Assembly, RAB6121BB Only 111730-001 | 1 

Perforator Assembly, RAB6122BB Only 111 730-002 1 

Perforator Assembly, RAB6123BB Only 111975-001 I 

Perforator Assembly, RAB6124BB Only 111975-002 ] 

Printed Circuit Card Assembly, Perforator Drive 1111831-001 1 PC2 

Printed Circuit Card Assembly, Perforator Logic | 111821-001 1 PC3 
(RAB612XBB~/66-/550/UXXX, Only) 

Printed Circuit Card Assembly, Perforator Logic 111821-002 1 PC3 
(RAB612XBB-/66-/551/UXXX Only) 

Printed Circuit Card Assembly, Reader Card 110801-003 1 PC 4 

Printed Circuit Card, Power Supply 113681-001 1 | PCS 

Rectifier, Bridge, MDA 980-2 704005-143 ] BR101=BR103 

Roller, Platter Drive 111814-001 1 

Switch, Rocker, ON-OFF, Chicago Switch $-3088 715055-151 1 $1 

Switch, (ON)-NONE-ON, C&K L28Z3X36 715063-112 1 $2 

Switch, (ON)-OFF=(ON), C &K 5205Z3BX36 715063-114 I $3 

Switch, ON-NONE-ON (DUP) C&K L21Z3X36 715063=111 1 $4 
(Duplicator 012 Option Only) 

Switch, Supply Error, Microswitch, 311M68-H4 715058=125 1 $6, $7 

Switch, Low Tape, Microswitch, 311SM723-H4 715058-127 1 $8 

Switch, SPDT, Cherry, E61-O00K 715058-120 I $9 

Switch (ON)-OFF-(ON), C&K L25EX36 715063=-104 1 $10 

Transistor, Motorola MJ4033 704204-131 1 Q1i01, Q102 
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NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE 


COMPLETE MODEL AND SERIAL NUMBER OF UNIT, 


ALWAYS REFER TO ADDENDUM 


AT THE REAR OF THE MANUAL (iF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES. 


Table 7-2. Recommended Spare Parts, RAF612XBB 


Diode, Zener, IN456] 


Fuse, 4A, Slow Blow (100, 115, 127 VAC Operation) 


Fuse, 2A, Slow Blow (220 to 240 VAC Operation) 

Fuse, 2A, Perforator Card 

Fuse, 1/4, Power Supply Card 

Fuse, 4A, Power Supply Card 

Fuse, 2A, Power Supply Card 

Lamp, 14V, Chicago Miniature 362 

Lamp, 5 V, REMEX Specification 

Perforator Assembly, RAF6121BB Only 

Perforator Assembly, RAF6122BB Only 

Printed Circuit Card Assembly, Perforator Drive 

Printed Circuit Card Assembly, Perforator Logic 
(RAF612XBB=/66-/550/UXXX Only) 

Printed Circuit Card Assembly, Perforator Logic 
(RAF612X BB-/66-/551/UXXX Only) 

Printed Circuit Card Assembly, Reader Card 

Printed Circuit Card Assembly, Power Supply 

Rectifier, Bridge MDA980-2 

Switch, Recker, ON-OFF, Chicago Switch $-3088 

Switch, (ON)-OFF-(ON), C&K 5205Z3BX36 

Switch, ON-NONE=ON (DUP) C&K L21Z3X36 
(Duplicator 013 Option Only) 

Switch, SPDT, Micro X49268SM 


Switch, SPDT, Cherry, E61-00K 
Switch (ON)-OFF-(ON), C&K L25EX36 
Transistor, Motorola, MJ4033 
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704022=103 
705710=128 


| 705710=139 


705725=110 
705725=102 
705725112 
705725-110 
715071~-138 
715071-141 
111730-001 
111730002 
111831-001 
111821-001 


111821-002 


110801-003 
113681-001 
704005~143 
715055-151 
715063=114 
715063=111 


715058=126 
715058-120 
715063-104 
704204=131 
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PC4 


$10 


QI01, Q102 
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NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE 


COMPLETE MODEL AND SERIAL NUMBER OF UNIT, 


ALWAYS REFER TO ADDENDUM 


AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES. 


Table 7-3, Parts List RAB612XBB 


Description and Manufacturer's 
Part No. 


Top Assembly RAB612X BB 
Bracket, Punch Support 
Cable Assembly, Power Supply 
Connector, Housing, White, 15 pin 
Molex 09-50-7151 
Connector, Housing, Red, 3 pin 
Molex 09-50-7031 
Connector, Housing, White, 24 pin 
Molex P (03-062241) 
Contact, Connector, Female, Molex 08-50-0106 
Contact, Connector, Male, Molex 02-06-2103 
Chad Box Assembly 
Chassis Assembly 
Bracket Chad Box 
Cable Assembly, Punch Supply 
‘ Connector, Housing, White, 3 pin, 
Mo lex 09-50-7031 
Connector, Transistor, Motorola MK=-15 
Contact, Connector, Molex 08-50-0106 
Chassis 
Cover, Bottom, Chad Box 
Diode, Zener, IN45é61 
Guide, P.C. Card, Unitrack RAD6875 
Insulator, RCA495320 
Power Supply Chassis Assembly 
Bracket, Capacitor, STM FCMR 
Bracket, Capacitor, Sangamo DCM-05 
Bracket, Capacitor, Sangamo DCM-06 
Cable Assembly, Power Supply 
Connector, 24 pin, white Molex 03-06-1241 
Connector, 18 pin, white Molex 09-50-7181 
Contact, Connector, Female, 
Molex 02-06-1103 
Contact, Connector, Female, 
Molex 08-50-0106 
Cable Assembly, Fan 
Contact, Female, Push On, Amp 350808-1 
Contact, Male, Molex 05-02-0048 
Capacitor, 21,000 pf, Electrolytic 
STM71 4C 40CC€213(71Y Z30CC213) 
Capacitor, 5,900 pf, Electrolytic 
STM91€ 755JC592 
Capacitor, 2,500 uf, Electrolytic 
STM91C 75HC 252 
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113704-001 
113748-001 
113754-001 
7065 10-226 


7065 10-300 
706500-268 


706530137 
706530157 
113523-001 
113688-001 
112084-001 
113746-001 
706510-258 


7065 15-145 
706530-137 
113686-001 
112531-001 
704022-103 
716053=151 
715019=115 
113680-001 
715045-103 
715045123 
715045-106 
113752-001 
7065 10-302 
706510=321 


706530-156 


706530=137 
113713-001 
715005-138 
706530-171 
702313-104 


os 


18 
18 
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REMEX Reference 
Part No. |Quantity — Designation 


Ref, 
7=-8;2 
(P6, P16,P18) 
7~6;P6 


+P. 
7~6;P18 
7~6;P16 


(P6, P18) 
(P16) 

7-873 

Ref. Fig. 7-6 

7~6;7 

(P17) 

7~6;P17 


(P17) 
7-6;6 
7-6;9 
7-6;CRI 
7-6; 1 
(CR1) 
Fig. 7=7;Ref. 
(C102) 
(C103) 
(C104,C105) 
(J16/P106) 
J1é6 
7-7;P106 


(J16) 


 (P106) 
7-7;(M1) 
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NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE 


COMPLETE MODEL AND SERIAL NUMBER OF UNIT, ALWAYS REFER TO ADDENDUM 
AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES. 


Table 7-3, Parts List RAB612X8BB (Continued) 


REMEX Reference 
{Part No. {Quantity Designation 


Description and Manufacturer's 
Part No. 


Chassis 
Connector Assembly, A.C. Input 
Connector, Housing, 3 pin, 
Molex R (03-06-1031) 
Contact, Connector, Female 
Molex 02-06-1103 
Contact, Male, Molex 05-02-0047 
Connector, 5 pin, Molex 07-01-7051 


Decal 
Fan Assembly 
Bracket, Support 
Fan, Howard 3-15-4450 
Guard, Finger, Howard 6-182-033 
Fusaholder, Littlefuse 342-038L 
Heat Sink Assembly 
Connector, Housing, 4 pin 
' White, Molex 09-50-7041 
Contact, Connector, Female 
Molex 08-50-0106 
Heat Sink 
Insulator, RCA 495320 
Polarizing Key, Molex 15-04-0219 
Transistor, Motorola MJ4033 
Heat Sink Assembly 
Connector, Housing 4 pin 
Yellow, Molex 09-50-7041 
Contact, Cc onnector, Female 
Molex 08-50-0106 
Heat Sink 
Insulator, RCA 495320 
Polarizing Key, Molex 15-04-0219 
Transistor, Motorola MJ4033 
Lug, Terminal, No. 10, Amp 31887 
Lug, Ring, No. 8, Gen. Cem. 5706=C 
Plate, Connector 


Printed Circuit Card Assembly, Power Supply, 


See Table 7-9 for component listing 
Power Filter, A.C. Corcom 6EF1-E1 
Rectifier, Bridge, MDA980-2 
Resistor, 75 ohm, SOW 
Resistor, 0.5 ohm, 1OW 
Terminal, Faston, Amp 2-350800-2 
Transformer Assembly 

Connector, Housing, Black, 15 pin 

Molex 09-50-7151 
Contact, Connector, Molex 08-50-0106 
Key, Polarizing, Molex 15-04-0219 
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113679-001 
113741=001 
7065 10-294 


706530156 


706530-171 
706520-116 


113044~002 
111844~001 
111826-001 
71 6002-121 
716002=122 
705750-116 
113755-002 
706510=268 


} 706530-137 


111835-001 
715019-115 
706540-149 
704204~131 
113755-003 
706510-259 


706530137 


111835=001 
715019=115 
706540-149 
704204-131 
715005=110 
715000=102 
113712=001 
113681-001 


702250=111 
704005-143 
701187=5RO 
70116R=500 
715005-143 
113728=001 
706510=269 


7065302137 
706540-149 


1 
] 
2 
2 
2 
] 
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7=7;2 
(J15) 
7-6;515 


(J15) 


(S1) 
7-7;TB101 


] ’ 
i 01) 


7=8;(F101) 
(P104/Q101) 
7=7;P104 


(P104) 


(Q101) 
(Q101) 
(P104) 
7-7;Q101 
(P105/Q102) 
7-7;P105 


(P105) 


(Q102) 
(Q102) 
(P105) 
727;Q102 


7 ~7:E2 


7~6;14 
7~14;PC5 


7=8;FL101 


| 7-7;8R101- ~BRI03 


7=7;R101 
7=7;R102 


F101 
iol />103) 


7=7;P103 


(P103) 
(P103) 
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NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE 
COMPLETE MODEL AND SERIAL NUMBER OF UNIT. 


ALWAYS REFER TO ADDENDUM 


AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES. 


Table 7=3. Parts List RAB612XBB (Continued) 


Description and Manufacturer's REMEX 
Prt Now No. Part | Part No. | [Quantity | 


Lug, #8 Amp 31888 
Lug, Molex 05-02-0047 
Lug, ring, No. 10, Amp 31887 
Terminal, Faston, Amp 5~350804~2 
Transformer, REMEX Specification 
Spring, Chad Box 
Connector Assembly, Power Switch 
Housing, Connector, White, 3 pin 
Molex P1 (03-06-2032) 
Contact, Connector, Male, Molex 02-06-2103 
Terminal, Lug, Faston, Amp 2-350800-2 
Decal, Caution, Step Motor 
Decai, T Transformer Voltages 
Decal, Warming, Hazard 
Decal, Punch Lub 
Decal, Tape Load Path 
Decal, Nameplate, Patent Pending 
Decal, 1.0. 
Deck Assembly, Tape Supply 
Arm Assembly, i Supply 
Arm, Tape Sup 
Axle: Tape Ro Pry 
Spacer, Amaton 2515-A-0632- 1B 
Tape Roller 
Arm Tape Low 
Axle, Tape Roller 
Bracket, Catch 
Bumper, Rubbereraft 9114 
Cable Assembly 
Connector, Housing 12=pin 
Brown, Molex 09-50=7121 
Contact, Female, Molex 08-50-0106 
ly, Cable, Thomas/Be Its TY=53A 
Clip, Low Tape Arm, Bussman 
5681-15 BW-801 
Deck, Tape Supply 
Grommet, Gane Cement 1043 
Grommet, General Cement 1043-1 
Motor Assembly, Platter Drive 
Arm, Platter Drive 
Motor, Platter Drive, REMEX Sn 
Roller Drive 
Platter Assembly 
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Reference 
|__Designation 


715005-102 
706530-171 
715005=110 
715005=145 
703010-167 
111813-003 
113756-001 
706500=-264 


ag T101 


1118141 
109580-002 


706530157 2 
715005=143 2 
113402-001 1 : 
111933-004 1 7-838 
110884-001 1 7-8;9 
110388-001 1 7=8;12 
10981 7-001 1 7-8;5 
108547-000 1 7-8; 11 
716018=113 1 
113750-001 1 7~5;Ref 
112330-001 1 Ref. 
110387-002 ] 1-331 
109084-001 | 725;2 
715030-219 ] 7-5;5 
104802-002 1 7-5;3 
110387-003 1 7-536 
109084-001 2 7=5;7 
112659~001 1 7-5:10 
715021=115 2 7=5;1) 
112024-001 ] (P9) 
7065 10-244 1 7=5;P9 
706530=137 10 (P9) 
715040-155 | 
715045-152 1 7-5;12 
113749-001 1 7-5;13 
715020-103 1 7-5;14 
715020=116 ] 75315 
112006-001 1 7~5;16 
111749-001 1 
715075=205 1 7=5;M4 
1 
1 
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NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE 


COMPLETE MODEL AND SERIAL NUMBER OF UNIT. ALWAYS REFER TO ADDENDUM 


AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES. 


Table 7-3. Parts List RAB61Z2XBB (Continued) 


Description and Manufacturer's REMEX Reference 
| Part No. Part No. | Quantity Designation 


Hub, Platter 

Ball, 0.375 dia, stainless 

Spring, Hub 
Ring Retainer, Truare 5100-37 MF 
Ring Retainer, Truare 5144-18 
Roller, Tape 
Roller, Tape 
Shaft, Low Tape Arm 
Shaft, Platter 
Spacer, 3/8 x 1/2 x .020, P.1.C. B3-10 
Spacer, Tape Roller 
Spring, Extension, Lane Spring Co. 179=B 
Spring, Extension, Lee LE-022B-0 (MW) 
Spring, Low Tape Arm 
Switeh, SPDT, Microswitch 311SM68-H4 
Switch, SPDT, Microswitch 311SM723-H4 
Front Panel Assembly 


Fastener, Pushbutton, South co 34-10-101-10 


Frame, Lower Cover 
Handle 
Handle Assembly 
Hand le 
Spacer, 0.375 O, D. x.1.25 long 
Amatom 8523-A-0832-2A 
Strip 
Harness Assembly, Front Panel 
Connector, Housing, Green, 12=pin 
Molex 09-50-7121 
Connector, Housing, Yellow, 12-pin 
Molex 09-50-7121 
Connector, Housing, White, 4=pin 
Molex 09-50-7041 
Connector, Housing, White, 24-pin 
Molex R1 (03-06-1242) 
Contact, Female Molex 08-50-0106 
Contact, Female, Molex 02-06-1105 
Switch Plate Assembly 
Bezel, C&K B7888-2 
Lamp, 14V, Chicago Miniature 362 
Lamp Holder, C&K 5600 


Lens, Orange, PERF STATUS C&K B7952-04 


Plate, Switch 
Rocker Cap, FEED/DELETE C&K 7922-1 
Rocker Cap, REWIND C&K 7922-1 
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110386-001 
716014-104 
109452-002 
715025-114 
715025-142 
104802~002 
112607-001 
112005-001 
109568-001 
715030174 
112007~001 


714090=119 


714090=143 
112155-001 
715058~125 
715058-127 
113720-001 
713656~122 
110440-002 
110929-003 
113770-001 
113769-001 
115030=235 


112490-002 
113743=001 
7065 10-245 


7065 10-254 
706510-268 
7065 10-296 


706530-137 
706530-169 
113635-003 
715063=201 
715071=138 
715072=109 
715072=111 
113640-001 
715063=320 


| 715063-330 
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7-5;17 
7-5;18 
7-5 ;8 
7=5;9 
7=5;26 
75:20 
7-5;21 
7=5;22 
7-5;23 
75:24 
75325 
7=-5;86,87 
7~5;88 
Ref, 
7-3; 1 
7~3;8 
7=3;11 
7-3;12 


7=4;P8 
7~4;P12 
7=4;P13 
7=4;P14 


{P8,P12, Pl ) 


(P14) 


(DS1,82,S83) 
DS] 
(DS1) 
(DS1) 
7=4;3 
(DS1) 
(S2) 
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NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE 


COMPLETE MODEL AND SERIAL NUMBER OF UNIT, 


ALWAYS REFER TO ADDENDUM 


AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES. 


Table 7-3. Parts List RAB612XBB (Continued) 


REMEX 
Part No. | Quantity 


Description and Manufacturer's 


Part No. | 


Switch, Rocker ON-OFF (Power) 
Chicago Switch $-3088 
Switch, (ON)-NONE=ON (Rewind) 
C&K L28Z3X36 
Switch, (ON)=OFF=(ON) (Feed/Delete) 
C&K 5205Z3BX36 
Terminal, Lug, Quick Connect, Amp 60972-2 
Terminal, Lug, Quick Connect, Amp 61454-1 
Terminal, Amp 350808-=1 
Terminal Strip, 6 terminals Kulka 511-6-KTI1- 
KT12 
Insert, Color, Black 
Marking Strip, Kulka MS=-411-6 
Motor Ascembiy, Rewind 
Bar Retaining 
Hub 
Motor, Rewind, REMEX Specification 
Plate, Back 
Plate, Shadow 
Post 
Spacer 
Panel, Front 
Plate, Reader Mounting, Lower 
Plate, Reader Mounting, Upper 
Reader Panel Assembly 
Cover Assembly 
Gasket, REMEX Specification 
Heat Sink 
Insert Color, Black 
Lamp, 5 V, REMEX Specification 
Light Source, Fiber Optics 


Motor Assembly, Reader 
Connector, Housing, Yellow 
Molex 09-50-7051 
Contact, Molex 08-50-0101 
Collar 
Collar, Spring 
Damper Assembly 
Face Plate | 
Motor, Stepper, REMEX Specification 
Plate, Friction 
Spring, Lee LC-032D=-1 (MW) 


Panel Reader 


715055-151 
715063-112 
715063114 
715005-126 


715005137 
715005=138 


715010-148 | 


110441-004 
715007=132 
110987-001 
110989-002 
110998-001 
715075168 
110973001 
111120-001 
111009-001 
111008001 
113716-003 
112341-001 
112341-002 
111980-001 
111819-001 
715018-104 
110448-001 
110441-005 
715071=141 
112297-001 
(P) 
110473-003 
706510=221 


706530138 
110866-001 
110869-001 
110867001 
111386-001 
715075=1 76 
111385-001 
714090=136 
112137-001 


Ce re ee re ee renee nena renee eer EaDOens a aE — 6 (n AO 


ee ee ee 


Reference 
Designation 


7-4;5 1 
7=4;$2 
74:83 


(S2, $3) 
(TB2) 


7-4; TB2 


74:5 
7-4;2 


Ref. Fig. 7-1 


7-1;1 
7=1;22 
7-1;11 
7=1;14 
7-1;DS82 
7=1;20 


7=1;M2 


_ 14;P7 


(P7) 
7-1;10 
7-1;4 
7-1;9 
7=1;7 
7=1;M2 
7-1;8 
7-1;5 
74:3 
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NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE 
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Table 7-3. Parts List RAB623XBB (Continued) 


Description and Manufacturer's REMEX Reference 
Part No. | | Part No. |Quantity Designation 


| 71:13 


Readhead Mechanism Assembly 113171=001 1 
Bezel, Black, C&K B7888-2 715063-201 I (S10) 
Cap, Rocker < >, C&K 7922-1 715063-319 1 ($10) 
Clamp, Cable, Weckesser A-30 715040-139 1 
Connector, Housing, Orange 7065 10-223 ] 7~4:P10 
Molex 09-50-7081 
Contact, Connector, Molex 08-50-0103 706530-137 7 (P10) 
Frame, Lower Cover 110440-005 T 71315 
Ground Plate Assembly 112423-001 I 7-1;19 
Mechanism Assembly 113170-001 ] 7=1;13 
The following parts along with Figure 7-2 are 
listed for reference only. It is recommended 
that the entire 113170-001 assembly be re= ° 
placed as a complete unit. 
Actuator, Assembly 110769-001 ; = 1 
Cam Tape Guide 110438-001 1 
Door Mechanism Assembly 110720-002 1 
Grounding Strap Assembly 110762-001 l 
Ring, Retainer, Truare 5103-25 715025-148 | 1 
Slide 110432-001 I 
Spring, Associate Spring 714090127 | 
E0094-014-0620M | 
Readhead Assembly 113168-001 I 7-1;16 
(P) 
Connector, Red, Molex 09-50-7121 7065 10-224 1 7-4;P1] 
Contact, Molex 08-50-0101 706530-138 | 10 (P11) 
Switch, SPDT, Cherry, E61-00K 715058-120 1 7=1;59 
Switch (ON)-OFF-(ON), C&K L25EX36 715063-104 1 7=1;S10 
Tape Guide, Fixed 112329-001 ] 7=1;2 
Tape Guide Assembly, Upper 112407001 ] 7=1:18 
“Sleeve 112319-001 1 7=1;21 
Sprocket, REMEX Specification 716057=102 1 7-1;12 
Spacer, Tape Blade, NAS43DD0-8 715030-138 2 7=3;13 
Tape Blade 111982-001 1 7=3:14 
Fuse, 4A, Slow Blow (100, 115 or 127 VAC operation} 705710-128 1 7-8;F101 
Fuse, 2A, Slow Blow (220 to 240 VAC operation) 705710=139 1 7-8:F101 
Grommet, Hartwell HN5G-53-1 713656=124 ] 7=8;13 
Kit of Parts, See Table 1-1 fer contents - 113724-001 1 
Perforator Assembly, RAB6121BB, Only 111730-001 1 7~8;4 
Perforator Assembly, RAB6122BB, Only 111730-002 ] 7-8:4 
Perforator Assembly, RAB6123BB, Only 111975-001 ] 7~8;4 
Perforator Assembly, RAB6124BB, Only 111975002 1 7-84 
Plunger, Hartwell H323-3-4-=1 713656=123 ] 7=8;14 
Printed Circuit Card Assembly, Master 111901-001 7=6;PC1 


Interconnect,: See Table 7-5 for component listing. 
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NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE 
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Table 7-3. Parts List RAB623XBB (Continued) 


Description and Manufacturer's REMEX Reference 
| Part No. | Part No. {Quantity Designation 


Duplicator Option (013 Option) RAB612XBB 
i es Harness assembly 113743=-001 with the follow 
fo 


owing: 


Harness Assembly, Duplicator Option 
Bezel, C&K B/7888~2 
Connector, Cannon DB=25P 
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113768-001 
715063=201 
706500=231 


_ Printed Circuit Card Assembly, Perforator Driver. 111831-001 1 7=8;PC2 
See Table 7-6 for component listing. | 
Printed Circuit Card Assembly, Perforator Logic. 111821=XXX 1 7=8;PC3 
See Table 7-7 for component listing and dash 
number configuration. 
Printed Circuit Card Assembly, Reader Card. 110801-003 1 7=8;PC4 
See Table 7-8 for component listing. 
Spacer, Nylon, Weckesser SP-41 715030=173 2 
Strap, Retaining, P.C. Cards 112465-001 ] 78:12 
Tape euce Assembly, RAB6121BB and RAB6122BB- |: 112411-001 1 7=1;17 
On 
Tape buide Assembly, RAB6123BB ond RAB4123BB 112411-002 1 7-117 
Only 
OPTIONS (See Table 1-3) 
Desk Top Enclosure (003 Option) 
Kit-Desk Top Assembly, Black 112175-005; 1 
Brace 113612-001 ] 
Bracket, Mounting, Side Plate, Left 112177-003 1 
Bracket, Mounting, Side Plate, Right 112177-004 1 
Cover, Black 112178-001 I 
Foot, Rubber, Rubbercraft 9102-R 715021-121 4 
Hinge 112179-001 2 
Panel, Rear, Black 112180-003 1 
Plate, Side, Left 112176-001 1 
Plate, Side, Right 112176~003 1 
Desk Top Enclosure (001 Option) 
Kit-Desk Top Assembly, Grey 112175-006 1 
Brace 113612~001 1 
Bracket, Mounting, Side Plate, Left 112177-003 ] 
Bracket, Mounting, Side Plate, Right 112177~-004 1 
Cover, Grey 112180-004 I 
Foot, Rubber, Rubbercraft 9102-R 715021-121 4 
Hinge 112179-001 2 
Panel, Rear, Grey 112180-004 1 
Plate, Side, Left 112176-002 1 
Plate, Side, Right 112176004 1 
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Table 7-3. Parts List RAB623XBB (Continued) 


‘Paras and Manufacturer's REMEX Reference 
a ee 5) ee, No. |_Part No. | Quantity | | __Designation 


| 706510-211 


Connector, Cannon DB=25S 


Connector, Housing, Green, 12=pin 7065 10-245 Ss 
Molex 09-50-7121 

Connector, Housing, Yellow, 12=pin 7065 10-254 I P12 
Molex 09-50-7121 

Connector, Housing, White, 4=pin 706510-268 ] P13 


Molex 09-50-7041 


Connector, Housing, White, 24=pin 706510-296 ] P14 
Molex R1 (03-06-1242) 
Contact, Female, Molex 08-50-0106 706530-137| 25 May 
Contact, Female, Molex 02-06-1105 706530=169 | 22 (P14) 
Hood Assembly, Connector, Amp 205718-1 706540~147 2 (Pl, P2) 
Lamp, Indicator, 14V, TeceLite MCL=D-3-2182 =| 715070-125 1 DS] 
Plate, Switch 113640004 1 
Rocker Cap, REWIND, C&K 7922-1 715063-330 1 (S2) 
Rocker Cap, FEED/ DELETE, C&K 7922-1 715063=320 I ($3) 
Rocker Cap, DUP, C&K 7922-1 715063-318 1 ($4) 
Screw see Assembly, Male, Cannon D-20419-16 | 704540-124 2 (Pl, P2) 
Switch, Rocker, ON-OFF, (POWER) 715055=151 1 1 
Chicago Switch $-3088 
Switch, (ON)-NONE=ON (REWIND) 715063=112} 1 $2 
C&K L28Z3X36 
Switch, (ON)-OFF-(ON) (FEED/DELETE) 715063=114 1 $3 
C&K 5205Z3BX36 
Switch ON=-NONE-ON (DUP) C&K L21Z3X36 715063-111 ] $4 
Terminal Lug, Push-On, Amp 609722 715005~126 2 
Terminal Lug, Amp 61454=1 715005=137 4 ($2, $3, $4) 
Terminal Lug, Aw 350808-1 715005-138; 13 TB2 
Terminal Strip, 6 terminals Kulka 511-6- 715010-148 T TR2 
KTI1=KT12 
Add Inverter Module 111307-001 to Pane! Assembly 111307=001 1 Al 
113720~001 
Terminal, Lug, Amp 350808~1 715005=138 3 (Al) 
Chassis Slide Kit, 3/8" x 22" 112397001 I 
Slides with brackets & hardware 716025-116 1 
Screw B.H.M 8-32 x 5/16" 70903 1-505 6 
Screw R.H.M p32 x 1/4" 70902 1-804 8 
Washer, Flat #10 713521-308 8 
Washer, Lock, #10 713541=306 8 
Tape, 1000 fr. roll 715200002 1 
112670-094A 7-\1/7=12 


FRICTION PLATE R COLLAR (10) 
(8) (1385-1 110866-1 


FACEPLATE ; SET SCREW(R) 
()urrer COVER 111386-1 4 
ASSEMBLY THRUST WASHER 
1819-1 


713650-108 
SPRING 


~~ LAMP 082 
715071-141 


- 
Qe. 


(20) LIGHT SOURCE 
FIBER OPTICS 
112297-! 


SLEEVE 
H23t9-1 


(19) GROUND PLATE 
ASSEMBLY 
112423-1 


(7) TAPE GUIDE 


ASSEMBLY 
Hl2411-xX 


READ HEAD 


ASSEMBLY 
113168 -1 


Pit CONTACT 
706530-138 ag 


P2 CONNECTOR 
706510-224 


10473-3 


SPROCKET 
716057-102 


p 
d 
4 
al 
4 
a 
* 
Ko 
. 
a 
‘ 
, 


(is) FRAME LOWER COVER 
-5 

. 110440 (23) READER PANEL 
12137-1 


COLOR INSERT 


110441-§ 


PIO CONTACT, 706530-137 
(13) MECHANISM ASSEMBLY 


113170 -1 
(See figure 6-1 
for subassemblies) 


PiO CONNECTOR 


(1) HEAT SINK 


110448-1 


(wa) MOTOR ASSEMBLY 


0.862 FROM PANEL TO 
BACK SIDE OF SPROCKET 


706510-223 
$10, 715061-406 Ce, NOTE: CIRCLED NUMBERS REFER TO ITEMS 
————" IN REFEREN IGNATION COLUMN 
CAP,ROCKER 715062-109 hi ee a ee . 
$3 ,715058-120 (a) DELETED ON LATER MODEL WHICH 
MMC564B 


USE SCREW (Ss) 


Figure 7-1. Reader Panel Assembly 111980-001. 
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7-13/7-14 


GROUND STRAP 
ASSEMBLY 
110762-! 


CAM-TAPE GUIDE 
1i0438+i 


SPRING 
7i40S0-i27 


ACTUATOR 
ASSEMBLY 
110769-I 


DOOR MECHANISM RETAINING RING 


| 
ASSEMBLY 715025-148 
110720=-2 
2 
.) | 
SLIDE 
110432-1 
MMC 357A 


Figure 7-2, Mechanism Assembly 113170001. 


112670-094A 7=15 


91i-Z 


Vv60-029Z 11 


14 
13 


Figure 7-3. Front Panel RAB612X, Front View. 
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P15 


P14 
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Figure 7-4, Front Panel RAB612X, Rear 


$3 


$2 


M3 


P8 


Pil 


Figure 7-5. Deck Assembly, Tape Supply 113750-001. 
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Figure 7-6. Chassis Assembly 113688-001, Inside View. 


7=19 


0-2 


Vv60-029Z11 
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Figure 7-7, Power Supply Chassis Assembly 113680-001. 
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Figure 7-8, Top View, RAB612X 
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Table 7-4, Parts List RAF612XBB. 


Description and igen s REMEX Reference 
Part N Part No. |Quantity |___Designation _| 


Top Assembly, RAF612XBB 


Bracket, Punch Support 

Cable Assembly, Power Supply 

Connector, Housing, White, 15 pin 
Molex 09-50-7151 

Connector, Housing, Red, 3 pin 
Molex 09-50-7031 

Connector, Housing, White, 24 pin 
Molex P (03-06-2241) 


Contact, Connector, Female, Molex 08=50-01- 


0106 
Contact, Connector, Male, Molex 02-06-2103 
Chad Box Assembly 
Chassis Assembly 
Bracket, Chad Box 
Cable Assembly, Punch Supply 
Connector, Housing, White 
3 pin, Molex 09-50-7031 
Connector, Transistor, Motorola MK=~15 
Contact, Connector, Molex 08-50-0106 
Chassis 
Cover, Bracket, Bottom, Chad Box 
Diode, Zener IN456]1 
Guide, P.C. Card, Unitrack RAD6875 
Insulator, RCA 495320 
Grommet, Hartwell, HN5G-53-1 
Plunger, Hartwell, H323-3-4-1 
Power Supply Chassis Assembly 
Bracket, Capacitor, STM FCMR 
Bracket, Capacitor, Sangamo DCM-05 
Bracket, Capacitor, Sangamo DCM-06 
Cable Assembly, Power Supply 
Connector, 24 pin, white 
Molex 03-06-1241 


Connector, 18 pin, white, Molex 09-50-7181 


Sonne Connector, Female, Molex 02- 
06-11 
Contact Connector, Female, Molex 08-50- 
0106 
Cable Assembiy, Fan 
Contact, Female, Push On, Amp 350808-1 
Contact, Male, Molex 05- 02-0048 


4 706530137 


113705-001 
113748-001 
113754-001 
7065 10-226 


Ref. 
7-11;5 
(P6, P16, P18) 
Pé 


e 
f 


7065 10-300 


7-11;P18 


706510=233 


706530=157 
113523-001 
113687-001 
111990-001 
113746+001 
706510-258 


706515=145 
706530=137 
113686-001 
112592-001 
704022-103 
716053=151 
715019=115 
713656-124 
713656=123 
113680-001 
715045-103 
715045-123 
715045-106 


.| 113752-001 


7065 10-302 


706510-321 
706530-169 


706530=-137 
113713-001 


715005=138 
706530=171 


lt el med eet omed (CY) 


7=11;P16 


(P6, P18) 


(P16) 
7=12;1 

Ref. Fig. 7-11 
7-11;7 
(P17) 
7-11;P17 


(P17) 
7~11;6 
7=11;9 
7=11;CRI 


(CR1) 

7-11;10 

7=-11;11 

Ref. Fig, 7-7 

(C102) 

(C103) 
(C104,C105) 
(J16/P106) 

7-11;516 


7~7;P106 
(J16) 


(P106) 


-7;(M1) 
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Table 7-4. Parts List RAF612XBB (Continued) 


" aeaicna and Manutachirer S REMEX Reference 
eee ee 2 o. | Part No. | [Quantity | |__Designation 


Capacitor, 21,000 uf, Electrolytic 702313-104 7~7;C 102 
STM 714C40CC213 (71YZ30CC213) 
Capacitor, 5,900 pf, Electrolytic 702317=119 1 7=7;C103 
STM 91C75JC592 
Capacitor, 2,500 uf, Electrolytic 702317-118 2 7-7;C104,C105 
STM 91C75HC252 
Chassis 113679-001 1 7=7;2 
Connector Assembly 113741-001 ] (J15) 
Connector, Housing, 3 pin 706510=294 | I 7=11;515 
Molex R(03-06-1031) 
Contact, Connector, Female 706530-156 2 (J15) 
Molex 02-06-1103 
Contact, Male, Molex 05-02-0047 706530=171 2 
Connector, 5 pin Molex 07-01-7051 706520=116 1 7=7;TB101 
Decal 113044-002 1 (TB101) 
Fan Assembly 111844—001 ] (M1) 
Bracket, Support 111826-001 1 
Fon, Howard 3-15-4450 716002-121 | 1 7=-7;M\ 
Guard, Finger, Howard 6-182-033 716002-122 1 
Fuseholder, Littlefuse 342-0381 705750-116 1 (F101) 
Grommet, 0.250 ID 715020~132 1 
Grommet, 0.688 ID 715020=131 ] 
Heat Sink Assembly 113755=002 1 A 
Connector, Housing, 4 pin 7065 10-268 1 7~7;P104 
White, Melox 09-50-7041 
Contact, Connector, Female, | 706530-137 3 (P104) 
Molex 08-50-0106 
Heat Sink 111835-001] 1 (Q101) 
Insulator, RCA495320 715019=115 1 (Q101) 
Polarizing Key, Molex 15-04-0219 706540-149 1 (P104) 
Transistor, Motorola, MJ4033 704204-131 ] 7-7;Q101 
Heat Sink Assembly 113755-003 ] (P105/Q102) 
Connector, Housing, 4 pin, yellow 7065 10-259 1 7-7;P105 
Molex 09-50-7041 
Contact, Connector, Female, 706530-137 3 (P105) 
Molex 08-50-0106 
Heat Sink 111835-001 ] (Q102) 
Insulator, RCA 495320 715019=115 1 ~(Q102) 
Polarizing Key, Molex 15-04-0219 706540-149 1 (P105) 
Transistor, Motorola, MJ4033 | 704204=131 1 Q102 
Lug, Terminal, No. 10, Amp 31887 715005-110} 12 
Lug, Ring, No. 8, Gen. Cem. 5706-C 715000=102 1 7=7;E2 
Plate, Connector 113712-001 1 7-11;14 
Printed Circuit Card Assembly, Power Supply. 113681-001 1 7=14;PCS5 


See Table 7-9 for component listing. 
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Table 7=4. Parts List RAF612XBB (Continued) 


Description and Manufacturer's REMEX Reference 
Part No. Part No. |Quantity Designation 


cS 


Power Filter, A.C. Corcom 6EF1~E1 702250=111 1 7=-12;FLIO1 
Rectifier, Bridge MDA 980-2 704005=-143 3 7-7;BR101-BR1I03 
Resistor, 75 ohm, 50W 701187-5RO 1 7~7;R101 
Resistor, 0.5 ohm, 10W 701160-OR5 1 7~7;R102 
Terminal, Faston, Amp 2=350800-2 715005=143 2 
Transformer Assembly 113728-001 1 (T101/P103) 
Connector, Housing, Black 706510=269 1 7-7;P103 
15 pin, Molex 09-50-7151 
Contact, Connector, Molex 08-50-0106 706530-137 5 (P103) 
Key, Polorizing, Molex 15-04-0219 706540-149 1 (P103) 
Lug, #8 Amp 31888 715005-102 1 
Lug, Molex 05-02-0047 706530-171 6 
Lug, ring, no. 10, Amp 31887 715005-110 vi 
Terminal, Amp 2-350-804—2 715005=-145 4 
Transformer, REMEX Specification 703010=167 1 7-7;T101 
Spring, Chad Box 111813-003 1 7-12;2 
Decal, Patent Pending 108547-000 1 7=12;11 
Decal, I1.D. 716018-113 1 
Decal, Caution Step Motor 113402-001 1 7-12;10 
Decal, Transformer Voltages 111933-004 ] 7~12;8 
Decal, Warning, Hazard 110884-001 1 7-12;9 
Decal, Punch, Lube 110388001 1 7~-12;12 
Connector Assembly, Power Switch 113756-001 1 
Housing, Connector, White, 3 pin 706500-264 1 7~10:P15 
Molex P1 (03-06-2032) 
Contact, Connector, Male, Molex 02-06-2103 706530157 2 (P15) 
Fanfold Tank Assembly, Left 112862-001; 1 7-9;10 
Deflector, Fanfold Tape 110777-001 1 7-9;7 
Plate, Back, Fanfold, Left 110446-003 1 
Tank, Fanfold, Left 110445-001 1 
Fanfold Tank Assembly, Right 112862-002 1 7=9;6 
Deflector, Fanfold Tape 110777-001 1 7=9;7 
Plate, Back, Fanfold, Right 110446-004 1 
Tank, Fanfold, Right 110445-002 1 
Front Panel Assembly 113718-001 1 Ref. Fig. 7-9 
Fastener, Pishbune: South Co, 34-10-101-10 713656-122 2 7-9; 1 
Frame, Lower Cover 110440-002 1 7-9;8 
Handle 110929-003 1 7-9; 1] 
Harness Assembly, Control Switches 113744-001 1 (P8,P12,P13,P14) 
Connector, Housing , Green, 12=pin 706510=245 ] 7~10;P8 
Molex 0 09 =50=7 121 
Connector, Housing, Yellow, 12=pin 706510-25 1 7~10;P12 
Molex 09=50-7121 
Connector, Housing, White, 4-pin 706510268 1 7-10;P13 
Molex 09-50-7041 
Connector, Housing, White, 24=pin 706510=296 1 7=10;P14 


Molex R1 (03-06-1242) 
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Table 7-4. Parts List RAF612XBB (Continued) 


~ Deseription and Manufacturer's 
Part No. 


Contact, Female, Molex 08-50-0106 
Contact, Female, Molex 02-06-1105 
Switch Plate Assembly 
Bezel, C&K B7888-2 
Lamp, 14V, Chicago Miniature 362 
Lampholder, C&K 5600 
Lens, Orange, PERF STATUS 
C&K B7952-04 
Plate, Switch 
Rocker Cap, FEED/DELETE 
C&K 7922-1 
Switch, Rocker ON-OFF (Power) 
Chicago Switch $=3088 
Switch, (ON)=OFF=(ON) (Feed/Delete) 
C&K 5205Z3BX36 
Terminal, Lug, Quick Connect, Amp 61454-1 
Terminal, Amp 350808~1 
Terminal Strip, 6 Terminals 
Kulka 51]-6<KT11-KT12 
Insert, Color, Black 
Marking Strip, Kulka MS-411=6 
Panel, Front 
Plate, Reader Mounting, Lower 
Plate, Reader, Mounting, Upper 
Reader Pane! Assembly 
Cover Assembly 
Gasket, REMEX Specification 
Heat Sink 
Insert Color, Black 
Lamp, 5V, REMEX Specification 
Light Source, Fiber Optics 


Motor Assembly, Reader 
Connector, Housing, Yellow 
Molex 09-50-7051 
Contact, Molex 08-50-0101 
Collar 
Collar, Spring 
Damper Assembly 
Face Plate 
Motor Stepper, REMEX Specification 
Plate, Fraction 
Spring, Lee LC-032D=-1 (MW) 
Panel, Reader 


112670-094A 


REMEX | Reference 
__ Part No. | Quantity Designation 


706530=-169 
113635=-002 
715063=201 
715071=138 
715072=109 
715072=111 


113640-002 
715063=320 


715055=151 
715063=114 
715005=137 


715005=138 
715010=148 


| 110441-004 


715007-132 
11371 7-003 
112341-001 
112341-002 
111980-001 
111819-001 
715018=104 
110448-001 
110441-005 
715071-141 
112297-001 
(P) 
110473=-003 
7065 10=221 


706530=138 
110866~001 
110869=001 
110867001 
111386-001 


| 715075=176 


111385-001 


714090-136| 
112137=001 


706530137 


teed) 


ee re ee ee ee ee Be ree ee ree | wt WC) Cad 


oman towered 


OE 


(P8, P12, P14) 
(P14) 


(DS1,S3) 
7-10;DS1 
(DS1) 
(DS1) 


7-10;3 
($3) 


7~10;S1 
7~10;83 


(S3) 
_(TB2) 
7~10;TB2 


Ref, Fig. 7=1 
7=1;1 

7=1;22 
7=1;1) 
7-1;14 
7~1;DS82 
7=1;20 


(M2) 


7=10-°7 


(P7) 
7=1;10 
7=1;4 
7=1;9 
7=1;7 
7-1;M2 
7=-1;8 
7-1;5 
7=10;3 


7=25 


NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE 


COMPLETE MODEL AND SERIAL NUMBER OF UNIT. 


ALWAYS REFER TO ADDENDUM 


AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES. 


Table 7-4. Parts List RAF612XBB (Continued) 


caamuaiae and Manufacturer's REMEX Reference 
Part No. Part No. {Quantity |__Designation 


Readhead Mechanism Assembly 
Bezel, Black C&K B788e-2. 
Cap, Rocker < >, C&K 7922-1 
Clamp, Cable, Weckesser A-30 
Connecior, Housing, Orange 

Molex 09-50-7081 


Contact, Connector, Molex 08-50-0103 


Frame, Lower Cover 
Ground Plate Assembly 
Mechanism Assembly 


The following parts along with Figure 7=2 are 
listed for reference only. It is recommended 


that the entire 113170-001 assembly be re- 


placed as a complete unit. 

Actuator, Assembly 

Cam, Tape Guide 

Door Mechanism Assembly 

Grounding Strap Assembly 

Ring, Retainer, Truare 5103-25 

Slide 

Spring, Associate Spring 
E0094-014-062M - 

: Readhead Assembly 


Connector, Red Molex, 09-50-7121 


Contact, Molex 08-50-0101 
Switch, SPDT, Cherry, E61-00K 


Switch ‘(ON)-OFF-( (ON), C&K E25EX36 


Tape Guide, Fixed 

Tape Guide ‘Assembly, Upper 
Spacer, Tape Blade, NAS43DD0-8 
Tape Blade 


Fuse, wre Slow Blow (100,115,127 VAC Operation) 
Fuse, 2A, Slow Blow (220 to 240 VAC Operation) | 


Grommet, Hartwell, HN5G-53-1 

Kit of Parts, See Table 1-1 for contents 
Perforator Assembly, RAF6121BB Only 
Perforator Assembly RAF6122BB Only” 
Plunger, Hartwell H323-3-4-1 

Printed Circuit Card Assembly, Master 


Interconnect. See Table 7-5 for component 


listing. 


Printed Circuit Card Assembly, Perforator Driver. 


See Table 7-6 for component listing. 


7-26 


113171-001 
715063=201 
715063-319 
715040-139 
7065 10-223 


706530=137 
110440-005 
112423-001 
113170-001 


110769-001 
110438-001 
110720-002 
110762-001 
715025=148 
110432-001 
714090-127 


113168-001(P 
706510-224 
706530-138 
715058120 
715063-104 
112329-001 
112407-001 
715030138 
109868-001 
705710-128 
705710=139 
713656-124 
113727-001 
111730-001 
111730-002 
713656-123 
111901-001 


111831-001 


ee ee ee ee ee ee | 


mend 
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7=-1;13 
(510) 
(S10) 


7-10;P10 


(P10) 
71315 
7-1;19 
7=1:13 


7=1;16 
7=10;P11 
(P11) 
7-1;S9 
7-1;810 
7-1;2 
7~1:18 
7~9:13 
7-9-14 
7-12;F101 
7-12;F101 


72=12;13 


7-12;4 
7-12;4 
7-12;14 
7=11;PC1 


7=12;PC2 
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NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE 
COMPLETE MODEL AND SERIAL NUMBER OF UNIT. ALWAYS REFER TO ADDENDUM 
AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES, 


Table 7-4. Parts List RAF612XBB (Continued) 


Description and Manufacturer's | REMEX | Reference 
Part No. Part No. | Quantity Designation 


Printed Circuit Card Assembly, Perforator Logic. 111821=*XX 7=12; PC3 
See Table 7-7 for component listing and dash 
number configuration. 
Printed Circuit Card Assembly, Reader Card, 110801-003 ] 7=12;PC4 
See Table 7-8 for component listing. 
Spacer, Nylon, Weckesser SP-41 715030=173 2 
Strap, Retaining, P.C. Card 112465-001 ] 7=12;7 
Tape Guide Assembly 112411-001 1 7<1:17 
Tray, Tape 109860-001 1 72933 
Tray Assembly, Tape Supply 112130-001 1 7=11;2 
Decal _ 112658-001 1 7=11;12 
Nut, Plate 113099001 ] 
Spring 111813-003 ] 7-11;13 
Switch, SPDT, Micro X49268SM 715058=126 ] 7=11;58 
Tape Guide 113120-001 1 7=12315 
OPTIONS (See Table 1-3) 
Desk Top Enclosure (004 Option) 
Kit = Desk Top Assembly, Black 112175-005 | ] 
Brace 113612-001 ] 
Bracket, Mounting, Side Plate, Left 112177-003 1 
Bracket, Mounting, Side Plate, Right .112177=004 1 
Cover, Black : 112178-001 1 
Foot, Rubber, Rubbercraft 9102=R 715021-121 4 
Hinge 112179-001 2 
Panel, Rear, Black 112180-003 ] 
Plate, Side, Left 112176-001 1 
Plate, Side, Right 112176-003 1 
Desk Top Enclosure (002 Option) 
Kit-Desk Top Assembly, Grey 112175-006 1 
Brace 113612-001 ! 
Bracket, Mounting, Side Plate, Left 112177=003 1 
Bracket, Mounting, Side Plate, Right 112177=004 1 
Cover, Grey 112180-004 1 
Foot, Rubber, Rubbercraft 9102-R 715021-121 4 
Hinge 112179-001 2 
Panel, Rear, Grey 112180-004 1 
Plate, Side, Left ~ 112176-002 1 
Plate, Side, Right 112176-004 1 
Duplicator Option (012) Option) RAF612XBB 
Harness Assembly, Duplicator Option ; 113767-001 1 
Bezel, C&K B7888=2 715063=-201 3 
Connector, Cannon DB=25P 706500=231 1 Pi 
Connector, Cannon DB=25S 7065 10-211 ] P2 
Connector, Housing, Green, 12=pin | 706510-245 ] P8 
Molex 09-50-7121 : 
112670-094A 7-27 


NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE 
COMPLETE MODEL AND SERIAL NUMBER OF UNIT. 
AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES. 


Table 7-4, Parts List RAF612XBB (Continued) 


Description and Manufacturer's REMEX Reference 
Part No. Part No. |Quantity Designation 


Connector, Housing, Yellow, 12-pin 
Molex 09-50-7121 

Connector, Housing, White, 4 pin . 
Molex 09-50-7041 

Connector, Housing, White, 24pin 
Molex R1 (03-06-1242) 

Contact, Female, Molex 08-50-0106 

Contact, Female, Molex 02-06-1105 

Hoed Assembly, Connector, Amp 205718-1 

Lamp, 14V, Chicago Miniature 362 

Lamp, Holder, C&K 5600 

Lens, PERF STATUS, C&K B7952-04 

Plate, Switch 

Rocker Cap, FEED/DELETE, C&K 7922-1 

Rocker Cap, DUP, C&K 7922-1 

Screw Lock Assembly, Male, Cannon D-20419-16 

Switch, Rocker, ON-OFF, (POWER) 
Chicago Switch $-3088 

Switch (ON)-OFF=(ON) (FEED/DELETE) 
C&K 5205Z3BX36 

Switch, ON-NONE-ON (DUP) 
C&K L21Z3X36 

Terminal Lug, Amp 61454-1 

Terminal Lug, Amp 350808-1 

Terminal Strip, 6 terminals, Kulka 
511=6-KT11-KT12 


Add Inverter Module 111307-001 to Panel Assembly 


113718=001 


Terminal Lug, Amp 350808-1 
Chassis Slide Kit 3/8" x 22" 

Slides with brackets & hardware 

Screw B.H.M. 8=32 x 5/16" 

Screw, R.H.M. 10-32 x 1/4" 

Wosher, Flat , #10 

Washer, Lock #10 


Tape 


7=28 


, 1000 ft. fanfold 


706510=254 
7065 10-268 
7065 10-296 


706530-137 
706530169 
706540=147 
715071-138 
715072=109 
715072=111 

113640-001 

715063-320 
715063-318 
706540=124 
715055-151 


715063-114 
715063=111 


715005=137 
715005138 
715010=148 


111307-001 


715005-138 
112397-001 
716025=116 
70903 1-505 
70902 1-804 
713521=308 
713541-306 
715200-001 
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Figure 7-9. Front Panel, RAF612X, Front View. 
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Figure 7-10. Front Panel RAF612X, Rear View. 


P10 


Vv¥60-02921 1 


le=Z 


1G; 8, x1le sp CRI 122 13 14g 


J13 


J7- 


A 


 & 


en ae CIOEPTS: 08 Qlo2 M1 


°] 
s 
2 
i 
é 
i 


Figure 7-11, Chassis Assembly 113687-001, Inside View. 
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NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE 
COMPLETE MODEL AND SERIAL NUMBER OF UNIT. ALWAYS REFER TO ADDENDUM 
AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES. 


Table 7-5. Master Interconnect Card 111901-001. 


REMEX Reference 
Part No. |Quantity | Designation 


Deseription and Manufacturer's 
Part No. 


Connector, 22 pin, Viking 2VK22S/2-3 7065 10-246 1 

Connector, 44 pin, Viking 2VK22D/ 43 7065 10-247 2 J4, J5 
Connector, 15 pin, White, Molex 09-60-1151 706501-159 1 J6 
Connector, 5 pin, Yellow, Molex 09-60-1051 706501-054 1 J7 
Connector, 12 pin, Green, Molex 09-60-1121 706501-125 1 J8 
Connector, 12 pin, Brown, Molex 09-60-1121 706501-121 1 J9 
Connector, 8 pin, Grange, Molex 09-60-1081 70650 1-083 1 J10 
Connector, 12 pin, Red, Molex 09-60-1121 706501-122 1 Jil 
Connector, 12 pin, Yellow, Molex 09-60-1121 706501-124 1 J12 
Connector, 4 pin, White, Molex 09-60-1041 706501-049 ] 313 
Connector, 3 pin, White, Molex 09-60-1031 706501-039 1 J17 
Connector, 3 pin, Red Molex 09-60-1031 706501-032 1 J18 
Polarizing Key,SAE 007900 706540-134 3 J3, J4, 55) 


112670=-094A , 7233 


NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND RE ! 
COMPLETE MODEL AND SERIAL NUMBER OF UNIT. ALWAYS REFER TO ADDENDUM 
AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES. 


The following parts list was written for the H assembly version and F schematic. Subsequent changes 
are listed on a P.C. Card Change Record form in the addendum if applicable. 


Table 7-6. Perforator Logic Card Assembly 111821-001. 


Description and Manufacturer's REMEX Reference 
Ses __ Part No. Part No. |Quantity | Designation 


The components used on the 11821-1 and 11821-2 are 
identical except as specifically noted. 


Capacitor, 0.47, f, 100V, Metallized Mylar, 
Electrocube 217A 1B474K 

Capacitor, 0.22 pf, 100V, Metallized Mylar, 
Electrocube 217A1B224 

Capacitor, 0.1] pf, 100V, Metallized Mylar, 
Electrocube 217A1B104 

Capacitor, 0.068pf, 100V, Metallized Mylar, 
Electrocube 217A1B683 


70218 1-474 ae | 
70218 1-224 


70218 1-104 


C2,C5 
3 C3,C4,C11 


70218 1-683 Cé 


Capacitor, 68 pf, 200V, Ceramic Type CK05 702 128-680 1 C7 
Capacitor, 47 pf, 200V, Ceramic Type CK05 702128-470 I C8 
Capacitor, 0.01 yf, 100V, Ceramic Disc, 702121-i103 22 CiZ=C32 
Erie 805X5V 103Z C36 
Capacitor, 330uf, 6V, Electrolyte, Tantalum, 702384-337 l C10 
Mallory TAS337 MOQ06P 1 
Capacitor, 3.3pf, I5V, Polarized, Solid Tantalum 702394-335 2 C33, C34 
Sprague 196D 
Capacitor, 0.0047.f, 100V, Metallized Mylar, 702181-472 I C35 
Electrocube 217A1B472 
Connector, 25 pin, Amp 205858-2 7065 10-267 1 J] 
Diode, FD4666é6 704000-110 3 CRI-CR3 
Diode, IN5059 704000-107 3 CR4-CR6 
Ejector, Scambe $202 with roll pin 716053-105 I 
1.C. Package, SN7422IN 7046 10-165 4 1,Z2,24, Z8 
1.C. Package, SN7408N 704600~-114 3 Z3, Z14,Z19 
1.C. Package, SN7400N 704600-101 2 £5, 210 
1.C. Package, 5N7432N 704600-126 I Z6 
I.C. Package, SN7403N 704600-112 ] Z7 
1.C. Package, SN7486N 704600-109 4 Z9,Z12,Z16, 
Z17 
1.C. Package, SN74107N 7046 10-117 ] Z11 
1.C. Package, SN 7475N 7046 10-105 2 Z13,Z18 
1.C. Package, SN7404N 704600-110 2 Z15, 227 
1.C. Package, SN7402N 704600-106 2 - 220,221 
I.C. Package, Resistor/Capacitor Network 701950-001 5 Z22-Z26 
REMEX Specification 
Potenti ometer, 20K, 1/2W, Sprectrol 53-2-1-203 701658-203 3 R17,R19, R20 
Potentiometer, 10K, 1/2W, Sprectrol 53-2-1-103 701658-103 2 R18, R21 
Resistor, 0.52,3W,=5%, Dale RS-2C-23 701015-R50 | RI 
Resistor, 2.2K, 1/4W, £5% | 70 1003-222 5 R2,R5,R7, R27 
R28 
Resistor, IOK, 1/4W, +5% 701003-103 I R3 
Resistor, 12K, 1/4W, 25% 701003-123 I R4 
Resistor, 22K, 1/4W, +5% 701003-223 2 R6, R13 
Resistor, 6.8K, 1/4W, #5% 701003-682 2 RY, R12 
Resistor, 39K, 1/4W, #5% 70 1003-393 2 R15, R23 


7=34 112670-094A 


NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE 
COMPLETE MODEL AND SERIAL NUMBER OF UNIT. ALWAYS REFER TO ADDENDUM 
AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES. 


Table 7-6. Perforator Logic Card Assembly 111821-001 (Continued) 


“eee and Manufacturer's REMEX Reference 
a 5.3 |, No. | Part No. | No. |Quantity — | Designation — 


Resistor, 36K, 1/4W, +5% 70 1003-363 I R22 

Resistor, 33092, 1/4W, +5% 70 1003-331 3 R24-R26 

Terminal, Test Point, Lerco 5025-B-1 715013-121 7 TP1-TP7 

Transistor, 2N6045 704204-127 3 Q1-Q3 

Transistor, 2N4403 704202-108 ] Q4 

ey Lock Assembly, Set of 2, Female, Cannon 706540-123 1 (J1) 
~10418-2 


CARD DASH NUMBER DETERMINATION 
RAX612XBB~/66=/550/UXXX uses 111821-1 Assembly 
RAX612XBB=/66-=/551/UXXX uses 111821-2 Assembly 


For 111821-001, add jumper from G to H 
For 111821-002, delete jumper from G to H 


112670=094A 7=35 


NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND RE 
COMPLETE MODEL AND SERIAL NUMBER OF UNIT. ALWAYS REFER TO perma: 
AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES. 


The following parts list was written for the E assembly version and the J schematic revision. 
Subsequent changes are contained on a P.C. Card Change Record form in the addendum if applicable. 


Table 7-7. Perforator Driver Card 111831-001 


Description and Manufacturer's REMEX Reference 
Part No. No. |_Part No. | No. oe |_Designation | 


Capacitor, 0.022, 0.022 uf, 100V, Nena |S neige 702181-223 

Electrocube 217A18223 

Capacitor, 3.3pf, 15V, Polarized, Solid Tantalum, 702394-335 3 C3, C8; Ce 
Sprague 196D 

Capacitor, 0.01 uf, 100V, Ceramic Disc, 702121-103 1 C4 
Erie 805X5V103Z | 

Capacitor, 2yf, 100V, Metallized Mylar, 70218 1-205 2 C5, Cé 
Electrocube Se ares 

Capacitor, 1,000 nf, 75V, Electrolytic, Aluminum, 702361=108 1 C7 
Comell-Cublier WBR 

Capacitor, 2ynf, 200V, Metallized Mylar, 702192=205 I C10 


Electrocube F10B-1C205K 


Diode, 1N5059 704000-107 10 RI,CR5-CRI13 
Diode, Zener 1N4747A 7040 14-127 2 CR2,CR3 
Diede, IN5624 704005 -138 1 CR4 
Diode, Zener, 1N2808 704022-107 l CRI14 
Diode, FD664é6 704000-110 l CRI5 
Ejector, w/roll pin, Seanbe $202 716053-105 l 
Fuse 2A, Bussman GMW _ . 4 705725-110 9 FI-F9 
Heat Sink, lere, HP1-T03B 7 15033-115 l (CR14) 
1.C. Package SN74121N 7046 10-115 I Z1 
Insulator, RCA495320 715019-115 1 « (CRI14) 
Jack, Fuseholder Cambion 3704-1-03 7065 15-129 18 (F1-F9) 
Resistor, IK, 1/4W, +5% 701003-102 9 R1,R2,R5, RY, 
R11,RI3-R15, 
| R18 
Resistor, 52,3W, +5% 701015-5RO ] R3 
Resistor, 202, 3W, +5% 701015-200 1 R4 
Resistor, 0.52, 3W, +5%, Dale RS-2C~23 701015=R50 I R6 
Resistor, IOK, 1/4W, +5% 701003-103 1 R8 
Resistor, 4.7K, 1/4W, +5% 701003-472 I R10 
Resistor, 22, 3W, +5% 701015-2RO 1 R12 
Resistor, 33K, /4W, 15% 70 1003-333 I RIB 
Resistor, 2K, 1/4W, 15% 701003-202 20 17, R19, R20, 
R22, R23, R25, 
R26, R28, R29, 
R31, R32, R34, 
R35, R37, R38, 
R40, R41, R43, 


R44.R46, 
Terminal, Test Point, Lerco 5025-B-1 715013-121 TP1,TP2 
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NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE 
COMPLETE MODEL AND SERIAL NUMBER OF UNIT. ALWAYS REFER TO ADDENDUM 
AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES, 


Table 7-7. Perforator Driver Card 111831-001 (Continued) 


Description and Manufacturer's | REMEX Reference | 
: Part No. | Part No. |Quantity | Designation 


Transistor, Motorola MJE1090 7042 12-108 | Q1,Q6, 
Q8-Q16 
Transistor, 2N4401 704203-114 1] Q2,Q17-Q26 
Transistor, Motorola MJE1100 704204-115 3 Q3-Q5 
Transistor, Motorola MPSA56 704202-109 1 Q7 
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NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE 
COMPLETE MODEL AND SERIAL NUMBER OF UNIT. ALWAYS REFER TO ADDENDUM 
AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES. 


The following parts list was written for L assembly and Kj schematic revision. Subsequent changes are 
contained on a P.C. Card Change Record form in the addendum if applicable. 


Table 7-8. Reader Card Assembly, 110801-003 


Description and Manufacturer's 
Part No. 


REMEX 
Part No. | Quantity 


Designation 


Reference 


Capacitor, ]1Quf, 60V, Ceramic, Monolythic, 702131-106 2 C1,C2 
Sprague, 7C023105D8500E 
Capacitor, 470 pf, 200V, Ceramic Type CK05 702128-471 l C5 
Capacitor, 220uf, 10V, Electrolytic, Amperex, 702620-227 l Cé 
Model ET 
Capacitor, 100 pf, 200V, Ceramic, Type CK05 702128-101 C7 
Capacitor, 0.015 uf, 100V, Metallized Mylar, 70218 1-153 C8 
Electrocube 217A1BI53K (-3 assembly only) 
Capacitor, 220 pf, 200V, Ceramic, Type CK05 702128-221 1 Cll 
Capacitor, 0.15 uf, 100V, Metallized Mylar, 70218 1-154 1 C14 
Electrocube 217A1B154K 
Capacitor, 0.0] uf, 100V, Ceramic Dise, Erie 702121-103 15 C15,Cl7, 
805 X5V i03Z. C25-C36 , C40 
Capacitor, 100 uf, 10V 702393-107 1 Clé 
Capacitor, 0.68 pf, 100V, Metallized Mylar, 702181-684 1 Ci8 
Electrocube 217A1B154K 
Connector, 25 pin, Amp 205857-2 706500-255 1 J2 
Diode, 1N4003 704005-137 5 CRI ,CR3-CR6 
Diede, 1N276 704000-100 1 CR2 
Diode, FDH&666 704000-110 1 CR7 
Ejector, Scanbe $-202 with roll pin 716053-105 M3 
Heat Sink 109457=1 1 (Q10-Q13) 
I. C. Package, SN74123N 704610-119 1 Z2 
I. C. Package, SN7474N 704610-110 2 Z3,Z14 
I. C. Package, SN7400N 704600-101 4 Z4,Z7,Z8,Z10 
1.C. Package, SN74221N 704610=165 2 Z5,Z 
I, C. Package, SN7486N 704600=109 4 Z9,Z15,Z18, 
Z21 
1.C. Package, SN7408N 704600-114 1 Z12 
1.C. Package, SN7406N 704600-111 ] Z13 
1.C. Package, R-C Network, Beckman 1899-4102-0 701950-004 2 Z16,Z19 
1.C. Package, SN7475N 7046 10-105 2 Z17,Z20 
1.C. Package, Resistor/Capacitor, REMEX Specification} 701950-001 2 222,223 
Resistor, 0.5 ohm, 3W, +5%, Dale RS-2C-23 701015-R50 2 R1,R2 
Resistor, 4.7K, 1/4W, +5% 70 1003-472 10 R3-R10,R15, 1 
Resistor, IK, 1/4W, +5% 70 1003-102 1 R11 
Resistor, 2.2K, 1/4W, 45% 701003-222 2 R12,R23 
Resistor, 22ohm, 1/4W, +5% 70 1003-220 2 R13, R14 
Resistor, 100K, 1/4W, +5% 701003-104 ] R17 
Resistor, 220 ohm, 1/4W, +5% 701003-221 1 R18 
Resistor, 1.5K, 1/4W, 15% 701003-152 ] R19 
Resistor, 15K, 1/4W, 45% 701003- 153 2 R21,R31 


Resistor, 8.2K, 1/4W, +5% 
Resistor, 47 ohm, 1/4W, +5% 
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701003-822 
701003-470 


R27 
R26,R29, R41 
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NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE 
COMPLETE MODEL AND SERIAL NUMBER OF UNIT. ALWAYS REFER TO ADDENDUM 
AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES, 


Table 7-8. Read Card Assembly, 110801-003 (Continued) 


Description and Manufacturer's REMEX Reference 
Part No. Part No. |Quantity Designation 


Resistor, 27K, 1/4W, +5% 701003=273 1 R32 
Resistor, 330 ohm, 1/4W, +5% 701003=331 4 R34-R37 
Resistor, 10K, 1/4W, +5% 701003=103 | R38 
Resistor, 10 ohm, 1/4W, +5% 701003=100 1 R40 
Screw Lock Assembly (Set of 2), Cannon D-20418-2 706540=123 1 (J2) 
Terminal, Test Point, Phoenix Tool 23=1669-11 706530=170 5 TP1=TP5. 
Transistor, 2N5088 704203-119 9 Q1-Q9 
Transistor, Motorola MJE 1100 704204=115 4 Q10-Q13 
112670-094A 
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NOTE: WHEN ORDERING SPARE PARTS, CONTACT REMEX SPARES ORDER DESK AND REFERENCE 
COMPLETE MODEL AND SERIAL NUMBER OF UNIT. ALWAYS REFER TO ADDENDUM 
AT THE REAR OF THE MANUAL (IF APPLICABLE) FOR POSSIBLE PART NUMBER CHANGES. 


Table 7-9. Printed Circuit Card Assembly, Power Supply 113681-001, 


The following parts list was written for the A assembly and the A schematic revision. Subsequent 
changes are contained on a P.C. Card Change Record form in the addendum. 


Description and Manufacturer's REMEX Reference 
| Part No. Part No. | Quantity Designation | 
2 


Capacitor, | pf, 50V, Ceramic, monolythic Sprague 702131-105 C1, C3 


7€023105D8500E 


Capacitor, 0.01 pf, 100V, Ceramic Disk 702121=103 2 C2, C4 
Erie 805X5V103Z 
Capacitor, 5K pf, 25V, Electrolytic Sangamo 066 702345-508 1 C5 
Capacitor, .22 pf, 50V, Ceramic, monolytic 702131-234 4 C46, C8-C10 
Sprague 7C023224D8500E 
Capacitor, 0.1 pf, 100V, Ceramic Disk 702121~104 1 Cr 
Erie 805X5V104Z 
Clamp, Cable, Panduit SST 1.5M 715040=145 1 (C5) 
Connector, 15 pin, black, Molex 09-60-1151 706501-150 1 J103 
Connector, 4pin, White, Molex 09-60-1041 706501-049 I J104 
Connector, 4 pin, Yellow, Molex 09-60-1041 70650 1-044 1 J105 
Connector, 18 pin, White, Molex 09-60-1181 706501-189 ] J106 
Connector, Jack, Cambion 3704-1-03 706515-129 6 (F1-F3) 
Contact, Connector Test Point, Phoenix Tool 
23~1669=11 706530-170 8 TP1-TPS 
Diode, FDH6666 704000-110 4 CRI-CR4 
Diode, Zener 6.2V, IN4735A 704014=116 1 CR5 
Diode, Zener, 36V, IN4753A 704014-131 1 CR6 
Diode, IN5624 704005138 fa CR7,8 
Diode, IN4003 704005-137 1 CRY 
Diode, IN5059 704000-107 4 CRIO-CR17 
Heat Sink, IERC LATO127B5CB 715003-134 2 (Z1,Z2) 
Fuse 4A, Bussman GMW 705 725-112 Z Fl, F3 
Fuse, 2A, Bussman GMW 705725-110 1 F2 
Resistor, 6.8K, IW + 5% 701005-682 1 RI 
Resistor, 180 ohm, 1/4 W, + 5% 701003181 1 R2 
Resistor, 1.2K, 3W, + 5% 701015=122 1 R3 
Resistor, 1.8K, 1/2W, + 5% 701004-182 2 R4, R9 
Resistor, "470 ohm, 1/4W, + 5% 701003-471 1 R6 
Resistor, 2.2K, 1/4W, + 5% 701003-222 1 R7 
Resistor, 3.3K, 2W, +5% 701014-332 | R8 
Resistor, 2.7K, 1W 701005-272 1 R10 
Resistor, | ohm, 5W, + 5% 701016=1RO 1 R11 
Resistor, 30 ohm, 5W, + 5% 701016-300 1 R12 
Resistor, 330 ohm, 1/4W, + 5% 701003331 1 R13 
Resistor, 3 ohm, 3W, + 5% 701015=3R0 1 R15 
Resistor, 270 ohm, 1/4W, + 5% 701003=271 1 R16 
Resistor, Variable, 100 ohm, 1/2W, Spectrol 701658101 3 R5, R14, R17 


53-2=1~101 
Transistor, MPSA56 
Transistor, MPSAQ6 
Voltage Regulator +5V, Motorola MC7805CP 
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704202-109 
704203=118 
704520120 
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Figure 7-13. 
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Perforator Driver Card Assembly 111831-001 (Top) and 
Perforator Logic Card Assembly 111821-001 (Bottom). 
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Figure 7-14. Reader Card Assembly 110801-003 (Top) and 
Power Supply Card Assembly 113681-001 (Bottom). 
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SECTION VIII 


SCHEMATICS 


8.1 GENERAL 

Figures 8-1 through 8-10 contain the schematics of the RAX612X systems and their cards. 
All 1.C. Module outlines and truth tables are reproduced courtesy of Texax Instruments 
except for the 9602 which is reproduced courtesy of Fairchild Semiconductor. 


NOTE: Figure 8-1 has been deleted. 
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S FLAT PACKAGE 
(TOP VIEW) 


’ 
PRESET 10 1G GNO 
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TRUTH TABLE (Each Flip-Flop) 


a aaa eee 
INPUT ourruT | OUTPUT 
i) Q e 


SN7474 SS ea a Ee 


NOTES: 1, ty = bit time before clock pulse. 
2. th47 = bit time after clock pulse. 


positive logic: Low Input to preset sets Q to logical 1 
Low Input to clear sets QC to logical 0 
Preset and clear are independent of clock 


DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 


TRUTH TABLE 
{See Note A} 


INPUTS | OUTPUTS 


$N74123 


RETRIGGERABLE MONOSTABLE MULTIVIBRATORS it 
WITH CLEAR = 


NOTES: 


A. H = high level (steady state), L = low level (steady state), f = transition from low to high level, | = transition trom high to low 
level, J = one high-level pulse, “UT = ane low-level pulse, X = irrelevant (any input, including transitions). 

8, NC « No internal connection. 

G To use the internal timing resistor of SN54122/SN741 22 (10 k® nominal), connect Rint to Voc. 

D. An external timing capacitor may be connected between Cex, and Rext/Cext (positive). 


TTL/ MONOSTABLE 9602 RETRIGGERABLE RESETTABLE MONOSTABLE MULTIVIBRATOR 


GENERAL DESCRIPTION — The TTL/Monostable 9602 is a dual retriggerable, resettable monostable 
multivibrator wich provides an output pulse whose duration and accuracy is a function of external 
timing components. The 9602 has excellent immunity to noise on the Vcc and ground lines. The 
9602 uses TTL induts and outputs for high speed and high fanout capability and is compatible with all 
members of the Fairchild TTL family. 


TRIGGERING TRUTH TABLE 
Operation H = HIGH Voltage Level 

L = LOW Voltage Level 

Trigger X = Don't Care 

Trigger H-+L = HIGH to LOW Voltage Level transition 
Reset L~H = LOW to HIGH Voltage Levei transition 


PIN NO’S. 
5(17} 4412) 3413) 


MMC 381 


JOR N DUAL.IN-LINE PACKAGE 


(TOP VIEW) 


2 2 2 2 
PRESET Yoo CLEAR 20 CLOCK RESET 20 «20 


JOR N DUAL-IN-LINE OR 
W FLAT PACKAGE (TOP view)t 


Positive logic: 
Low input to clear resets Q to low 
Jevel and inhibits data inputs 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


*Pins for external timing. 


TRUTH TABLE 
(Each Flip-Flop) 


NOTES: 1. tp, = Bit time before clock pulse. 
2. to+4 = Bit time after clock pulee. 


DUAL J-K MASTER-SLAVE FLIP-FLOPS 


» 


TRUTH TABLE 
(Each Latch) 
eal 


SN7475, SN7477 


NOTES: 1. t, = bit time before 
clock pulse transition, 

2. th, @ bit time after 
clock pulse transition. 
NC—No internal Connection 


{8-BIT AND 4-BIT BISTABLE LATCHES 


TRUTH TABLE (See Notes 1 thru 3) 


Inhibit | 
inhibit 

One Shot | 
One Shot ; 
| One Shot | 
| One Shot : 
'  fohibit | 
Inhibit | 
Inhibit | 
Enhibit 

Inhibit | 


Inhibit 


$N74121 


-4OoxOox--xOxe 
oOo~2300-4=00--0 


1 Ving 22 
O= Vint) <08Vv 


NOTES: 1. tS time before input 
transition, 

2.t +1 = time after input 
transition, 

3. X indicates that either a 
jagicat O or 1, may be 
present. 

4. NC = No Internal Connection. 


MONOSTABLE MULTIVIBRATORS 


SN5473, SN7473 $N54107, SN74107 
J OR N DUAL-IN-LINE PACKAGE J OR N DUAL-IN-LINE PACKAGE 
{TOP VIEW) (TOP VIEW) 


| Veg CLEAR CLOCK K CLEAR CLOCK J | 


CLOCK CLEAR K Voc CLOCK CLEAR J 


positive logic: Low input to clear sets Q to logical 0. 
Clear is independent of clock. 


$N5477/SN7477 
S FLAT PACKAGE JOR N OUAL4IN-LINE PACKAGE 
(TOP VIEW) (TOP VIEW) 


1a 2a S40K end ne 


®OGOOOO@ 


J OR N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 
(SEE NOTES 6 THRU 9} 


S FLAT PACKAGE 
(TOP VIEW) 
(SEE NOTES 6 THRU 9) 


TIMING PI 
no LT MING PINS 


® 


TIMING PINS 


positive logic: see truth table and notes 5 and 6 


5. Al and A2 are negative-edge-triggered- 
logic inputs, and will trigger the one 
shot when either or both go to logical 0 
with B at logical 1. 

6. B is a positive Schmitt-trigger input for 
slow edges or tevel detection, and will 
tigger the one shot when B goes to 
logical 1 with either Al or A2 at 
logicai 0, (See Truth Table) 


Figure 8-10. 
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SN7400 

SN7403 (Open Collector) 
Positive Logic 

NAND GATE 


SN7402 
Positive Logic 
NOR GATE 


SN7408 
Positive Logic 
AND GATE 


SN7432 
Positive Logic 
OR GATE 


SN7486 
Positive Logic 
EXCLUSIVE-—OR GATE 


SN7410 
Positive Logic 
NAND GATE 


SN7404 

SN7406,SN74I6 (Open Collector) 
Positive Logic 

HEX INVERTER 


NOTE: Pin numbers are listed in the order in which they are related, 


PIN, NUMBERS 
INPUT OUTPUT 


_ 1,4,9,12 
A = 3,681 | 
pg ——2:8:1013 ° 


4 14.912 
3,6,8,11 

g —2:5,10,13 Y 
* 


YtA+B 


1,4,9,12 ~ 
A 3,6,8,11 
2,5,10,13 Y 
B x 


Y=A@B 


2,4,6 
8,10, 12 


for EXAMPLE ,on SN74i0, pins 1,2, 13 and I2 function 


together on one gate. 


I.C. Modules Used in the System 


% Pin 7 is Gnd, Pin I4 is Vec 
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Figure 8-11, REMEX Standard Schematic Symbols, Sheet 1 of 2 
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Figure 8-11, REMEX Standard Schematic Symbols, Sheet 2 of 2 
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SYMBOL 
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Pot amen o- 


AiR CORE 


IRON CORE 


| GIVE VOLTAGE ON ELECTRO 
LYTICS, MOTOR AND AC 
CAPACITORS IN AC CIR 
toav CUITS, VOLTAGE OPTIONAL 


ON ALL QTHERS 


DEFINITION: 
PLUG: USUALLY NOVABLE 
JACK: USUALLY STATIONARY 
HERMAPHRODITIC © 

PLUG: > 

JACK, ——< 


3 MALE AND 
CONTACTS 


ulVE INDUCTANCE Of 
COVER IN NOTES 


POLARITY DOTS TO BE 
SHOWN © NECESSARY 
TA CIRCUIT FUNCTION 


(coLor) 
Cian) 


FOR OPTIONAL WIRING 
' 


OPTIONAL AOJUSTMENT 
SYMBOL: @ scAtw paved 
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DESCRIPTION OR 
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ADDENDUM 


REMEX< is constantly evaluating and improving its existing equipment 
so that you, the user, will always have equipment which is the ‘‘state- 
of-the-art”. 


Changes, when they occur, are incorporated into the next printing of 
the manual. In order to make current manuals as up-to-date as possible, 
all changes to date are contained in this section in the form of addendum 
sheets. Individual pages which are affected are, in addition, marked — 
REFER TO ADDENDUM. Addendum sheets are also used to list changes 


to the manuals for special, non-standard units. 


We are endeavoring to make our technical manuals as useful and practical 
as possible. Any comments or suggestions concerning its contents should 
be addressed to: 


REMEX 


Technical Manual Supervisor 


EX-CELL-O CORPORATION 
REMEX 
1733 Alton St. ¢ P.O. Box C-19533 ¢ Irvine, CA 92713 


CHANGE PAGES 


The following pages in the manual have been changed since the original printing. 


Please refer to the addendum and mark the pages accordingly. 


5=5 

5-16 
5-17 
5-25 


112670-094A 
RAX612XBB 


ADDENDUM SHEET 


The following changes in the manual are required: 
1. On page 5-5, Table 5-3 should read: 


Measure 


Procedure 
Section 


Voltage 


-12 + 2.4 VDC 
+12 + 2.4 VDC 
+35 + 3V 


+28 +7/-5 VDC 

| 45.20 + 0.05 VDC 
| 4,3 -4.7 VDC 
| muor 


2. On page 5-17, step b, change TP6 to TP8; step c, change R7 to R14. 


3. On page 5-16, step f, change TP4 to TP2. 


4. On page 5-25, step w, change R5 to R17; step bb, change R15 to R5 and 
TP8 to TP4. 


5. On page 5-16, Table 5-6, add the following solenoid voltages and One-Shot 
Times: 


One-Shot Time, ms 
+0.00/-0.05 


Solenoid Voltage 
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On pages 7-40 and 8-19/8-20 make the following changes: ° SCHEMATIC NO. w113082-001 


SCH ASSY FAB 
REV REV REV 
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P.C. CARD CHANGE RECORD | CaRD Assy NO.__113681-001 


DESCRIPTION OF CHANGE 


The note at the top of Table 7-9, page 7-40, should read B assembly and B schematic revision. 


Change R11 from 1 ohm to 0.5 ohm, 5W, +5%, P/N 701016-R50. 


aaXZT9OXVa/ V760-049ZTT 


SCH 
REV 


ASSY 
REV 


FAB 
REV 


P.C. CARD CHANGE RECORD CARD Assy NO. _110801-003 


SCHEMATIC NO, 4£9802-000 


DESCRIPTION OF CHANGE 


Change C17 to Metallized Mylar P/N 702181-103. 
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